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INTRODUCTION

The contractor shall supply the necessary skills, services, materials
and equipment as specified herein in support of the Lunar Excursion Module
development of the Apollo spacecraft.

The objective of Project Apollo is a landing of menon the moon, limited
observation and exploration of the moonby the crew in the landing area, and
return to earth. The Apollo DevelopmentPlan envisions the qualification of
the spacecraft and its modules in a series proceeding from sub-orbital through
earth orbital and lunar orbital to lunar landing mission.

The lunar orbit rendezvous technique will be used to perform the lunar
landing mission. Employing this technique, the spacecraft consisting of the
CommandModule, Service Module, and Lunar Excursion Module is injected into
a translunar trajectory. In lunar orbit the Lunar Excursion Module with two
crew membersaboard separates from the Commandand Service Module and des-
cends to a lunar landing. The third crew memberremains in the CommandModule
in lunar orbit. After the crew performs their mission objective tasks, the
Lunar Excursion Module returns to lunar orbit with the records and specimens
obtained. The Lunar Excursion Module performs a rendezvous and docking
maneuverwith the CommandModule. The crew and payload transfer to the Com-
mandModule and the CommandModule, without the Lunar Excursion Module is in-
jected into a transearth trajectory by the Service Propulsion System.

The information presented in the following pages constitutes the
vendor requirements for the development of the equipment specified herein
in support of the Grummandevelopment of the Lunar Excursion Module.
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SCOPE

This document establishes the minimum requirements for the Fuel Cell
Assembly (FCA), Development Program for use in the Lunar Excursion Module,

Project Apollo Spacecraft. This Vendor Requirement (VR) is subdivided into

the following major sections:

SECTION A - Materials and Services: A summary of the cost breakdown re-
quired is presented in this section. Exact format of cost elements re-

quired to support this section is to be presented as requested in Section G,

"Instructions for Preparation of Proposal".

SECTION B _ies andDestination: A summary of all deliverable hard-

ware and documentation is presented in this section.

SECTION C - Task Description: A complete task description covering all of

the technical requirements necessary to define the cost breakdown summarized

in Section A is presented herein. The performance Specification supplements

as indicated the Detail Equipment Requirements.

SECTION D - Special Provisions: This section presents additional require-

ments and procedures supplementing the specified technical description

presented in Section C.

SECTION E - Documentation: A summary of all documentation requirements is

presented in this section. A schedule indicating the items of documentation,

dclive_ d_L_, quanLities, documen_a_lon _ype_ Iorm and number of copies is
listed in Table I.

SECTION F - Terms and Conditions: This section presents the legal clauses

required by Grtumman Procurement Policy as modified by the prime contract

l with NASA.
SECTION G - Instructions for Preparation of Pro_osal: Presented herein

are specific instructions for preparation of your proposal. Deviations

l from these requirements could be considered as a nonresponsive proposal.

!

!

I
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APPLICABLE DOCUMENTS

The documents listed below shall form a part of this Vendor Require-

ment to the extent speci1"ied herein.

Document No. Title

LSP-390-2 Assembly, Fuel Cell Electrical Power

Lunar Excursion Module, Specification

for, dated 29 April 1963

QCP 2. ii Grumman Quality Control Requirements

Subsystems, dated 5 February 1963

(enclosed in Section D)

Handbook NASA PERT and Companion Costs Handbook,

dated 30 October 1962

NPC 2OO-2 Quality FrogramProvisions for Space

System Contractors, dated April 1962
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VENDOR REQUIREMENTS

FUEL CELL ASSEMBLY

FOR

LUNAR EXCURSION MODULE

4-_-6B

SECTION A - MATERIALS AND SERVICES

Presented herein is a summary of the cost break-

down required. Exact format of cost elements

required to support this summary are to be pre-

sented as requested in Section F, "Instructions

for Preparation of Proposal".

O
Q
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SECTION A

I NATERIALS AND SERVICES
Ite___2m S_ub-Item Total Ite____mTotal

i REACTANT CONTROL COMPONENTS DEVELOPMENT $

I i.i Engineering (Design)

i. 2 Tooling

i. 3 Fabrication

1.4 Development Testing

2 REACTOR SUBASSEMBLY DEVELOPMENT $

1 2.1 Engineering2.2 Tooling

2.3 Fabrication $

2.4 Development Testing

I 3 ELECTRICAL SUPERVISORY SUBASSEMBLY
DEVELOPMENT

3-i Engineering $

3.2 Tooling

3.3 Fabrication $

3.4 Development Testing

4 "R'ITI_,T,(I.ITFI',T,A.q.qgTM'RT.'V"l_'h-!X/l_!T.nD_Ivr_-'_lw

4.1 Engineering (Integration of

Subassemblies )4.2 Tooling

4.3 Fabrication $"

4.4 Development Testing $i

4.5 Qualification Testing $o
4.6 Acceptance Testing $"

I 5 SPECIAL TEST EQUIPMENT $

5. i Design $.
i 5 •2 Fabrication @

I 5.3 Check-out $"

I

I
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Item

6

7

8

9

i0

ii

12

13

14

T _MA_ERIALS AND SERVICES (Continued)

Sub-ltem Total

$

$
$
$
$

$

MOCKUPS

6.1 Soft(_ood)(1)
6.2 Hard (metal) (3)

6.3 _hermal (3)

FUEL CELL ASSEMBLY

7.1 E_perimenta! Model (7)

7.2 Developmental Model (3)

7.3 Prototype Model (12)

7.4 Production Model (15) (Ground Test)

7.5 Production Model (30) (Flight Test)

C ONTAI NERS

8.1 Design

8.2 Fabrication (36 )

SUPPORT EQUIPMENT

DOCUMENTATI ON

FIELD SUPPORT - GRUMMAN

PROGRAM MANAGEMENT

TRAINING

Total Program Cost $

The following data is for budgetary and planning purposes:

FOLLOW- ON DELIVERIES

]i_.i

14.2

14.3

14.4

Fabricate (9) Fuel Cell Assemblies $

Fabricate (45) Fuel Cell Assemblies

Fabricate (90) Fuel Cell Assemblies $

Fabricate (180) Fuel Cell Assemblies

Item Total

$

$

$

$

$

$

$
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VENDOR REQUIREMENTS

FUEL CELL ASSEMBLY

ELECTRICAL POWER SUBSYSTEM

FOR

LUNAR EXCURSION MODULE

29 April 1963

SECTION B - DELIVERIES AND DESTINATION

A summary of all deliverable items and dates

is presented in this section.

O
9-- LSM
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SECTIO 

S AND DIS

NOTE: Si: delive
shipping instructions from Grummaa.

i Item Cumulative

1 REACTANT CONTROL COMPONENTS

DEVELOPMENT

2 REACTOR SUBASSEMBLY DEVELOP-

I MENT

3 ELECTRICAL SUPERVISORY SUB-

ASSEMBLY DEVELOPMENT

4 FUEL CELL ASSEMBLY DEVELOP-

/ =5 SPECIAL TEST EQUIPMENT

i 6 MOCK-UPS

6.1 Soft (wood) 1

6.2 Hard (metal) 4

6.3 Thermal Model 7

7 FUEL CELL ASSEMBLY

7.1 Experimental Model 1

7.2 Developmental Model 4

7.3 Prototype Model 1Zv

13
16

7.4 Production Model 19

(Ground Test) 22

25
e8

DELIVERIES AND DESTINATIONS

B.1

Rat____£eDelivery Date Destination

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

i 11-1-63 Grumman

3 12-i-63 Grumman

3 2-1-63 Grumman

i Ii- i- 63 Grumman

3 3-i-64 Grumman

3 7- i- 64 Gru/mnan

3 8-1-64 MSC

3 9- i- 64 Grumman

3 i0- i- 64 Grumman

3 12- i- 64 Grumman

3 2- i- 65 Grumman

3 3-i- 6 5 Grumman

3 4- i-65 Grumman

3 5-i- 65 Grumman

Sixty days prior to each delivery date the vendor shall request detail
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DELIVERIES AND DESTINATIONS (Continued)

L_-390-2

Item

7

8

NOTE:

Cumulative Rate Delivery Date Destination

(Continued)

7.5 Production Model

(Flight Test)

34 3 6-i-65 Grumman

37 3 7-15-65 Grumman

40 3 9-15- 65 Grtuman

43 3 11-1-65 Grumman

46 3 2- i-66 Grumman

49 3 4-1-66 Grumman

52 3 6- i-66 Grumman

55 3 9-_-u6 Gray.an

58 3 12- l-66 Grumman

61 3 3-i-67 Grumman

CONTAINERS

Each Fuel Cell Assembly shall be delivered in a shipping container in
accordance with LSP-420-

8.2 Fuel Cell; Reusable

9 SUPPORT EQUIPMENT

l0 DOCUMENTATI ON

36

Not Applicable

NOTE: A summary of all documentation requirements including specific delivery

dates is presented in Section E, Table I.

ll FIELD SUPPORT - GRUMMAN Not Applicable

12 PROGRAM MANAGEMENT Not Applicable

13 TRAINING Not Applicable

14 FOLLOW-ON DELIVERIES Not Applicable



VENDOR REQUIREMENTS

FUEL CELL ASSEMBLY

ELECTRICAL POWER SUBSYSTEM

FOR

LUNAR EXCURSION MODULE

LVR-390-2 29 April 1963

SECTION C - TASK DESCRIPTION

A complete task description covering all of the ......

technical requirements necessary to define the cost

breakdown summarized in Section A is presented

herein. The Design Control Specification supplements

the Detail Equipment Requirements as indicated.
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l.

1.1

1.2

1.3

1.4

2.

2.1

2.2

2.3

2.4

TASK DESCRIPTION

REACTANT CONTROL COMPONENTS DEVELOPMENT

Engineering. - Provide the engineering design and analysis

effort necessary for the design of the Reactant Control

Components in accordance with the requirement of Grumman

Specification LSP-390-2.

Tooling. - Provide the necessary design, fabrication, and

checkout effort for the tooling (e.g. dies, jigs, fixtures, etc.)

required to fabricate Reactant Control Components. The vendor

shall state the production capability in terms of; production

rate of components/month.

Fabrication. - Fabricate all component hardware required for the

Reactant Control Component Development Program in accordance with

the requirements of Grumman Specification LSP-390-2. Fabrication

is defined as all the raw materials, engineering, labor and burden

associated with manufacturing, assembly and inspection necessary

to produce a specific item.

Development Testing. - Provide the effort necessary to test the

Reactant Control Components in accordance with LSP-390-2. Test

data reduction and test analysis shall be included. The test

program shall define the relationship of components required,

number of tests (runs) and duration.

REACTOR SUBASSEMBLY DEVEL0_

Engineering. - Provide the en_ineerin_ design and analvs_s effo_

necessary for the design of the Reactor Subassembly Components in

accordance with the requirements of Grumman Specification

LSP-390-2.

Tooling. - Provide the necessary design, fabrication and checkout

effort for the tooling (e.g. dies, jigs, fixtures, etc.) required

to fabricate Reactor Subassembly Components. The vendor shall

state the production capability in terms of; production rate of

components/month.

Fabrication. - Fabricate all component hardware required for the

Reactor Subassembly Component Development Program in accordance

with the requirements of Grumman Specification LSP-390-2.

Fabrication is defined in 1.3.

Development Testing. - Provide the effort necessary to test the

Reactor Subassembly Components in accordance with LSP-390-2.

Test data reduction and test analysis shall be included. The

test program shall define the relationship of components required,

number of tests (runs) and duration.
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TASK DESCRIPTION (Continued)

3.2

3.3

3.4

4.2

4.3

ELECTRICAL SUPERVISORY SUB-ASSEMBLY (ESS) DEVELOPMENT

Engineering. - Provide the engineering design and analysis effort

necessary for the design of the ESS components in accordance with

the requirements of Grumman Specification LSP-390-2.

Tooling. - Provide the necessary design, fabrication and checkout

effort for the tooling (e.g. dies, jigs, fixtures, etc.) required

to fabricate ESS components. The vendor shall state the

proa_mction capab_lity in terms of; production rate of components/

month.

Fabrication. - Fabricate all component hardware required for the

ESS Component Development Program in accordance with the require-

ments of Grumman Specification LSP-390-2. Fabrication is defined

in 1.3.

Development Testing. - Provide the effort necessary to test the

ESS components in accordance with LSP-390-2. Test data reduction

and test analysis shall be included. The test program shall

define the relationship of components required, number of tests

(runs) and duration.

FUEL CELL ASSEMBLY DEVELOPMENT

Engineering. - Provide the engineering design effort necessary to

integrate the sub-assemblies and fabricate a complete Fuel Cell

Assembly in accordance with Grumman Specification LSP-390-2.

Tooling. - Provide the design, fabrication and checkout effort

for tooling (such as dies, jigs, fixtures, etc.) required to

fabricate the Fuel Cell Assemblies. The vendor shall state the

prodnction capability in terms of; production rate of components/

month.

Fabrication. - Fabricate all items required for the integration

of the sub-assemblies to provide the complete Fuel Cell Assembly

in accordance with the requirements of Grumman Specification

LSP-390-2. Fabrication is defined in 11.3.

Tests. -

General. - The vendor shall provide all the effort necessary for

test set-ups and instrumentation including maintenance and

calibration. This item shall not include the fabrication or

purchase of additional test equipment that has been provided for

in Item 5.



LVR-390-2 C-3

4.4.2

4.4.3

4.4.4

.

TASK DESCRIPTION (Continued)

Development Tests. - The vendor shall provide all the effort

necessary for conducting development tests on the Fuel Cell

Assembly. This shall include preparation of a Test Plan subject

to Grumman approval and submission of a Development Test Report

completely describing the results of any tests conducted as well

as full information on test set-ups and instrumentation. The test

program shall include all tests necessary to establish design

feasibility and verify Design Capability in accordance with the

requirements of LSP-390-2. Design Verification Tests shall

include tests to reliability assurance levels.

Qualification Tests. - The vendor shall provide all the effort

necessary for conducting Qualification Tests on the Fuel Cell

Assembly. This shall include preparation of a Test Plan subject

to Grumman approval and submission of a Qualification Test Report

completely describing all tests conducted as well as full

information on test set-ups and instrumentation. The test program

shall include all tests necessary to meet the requirements for

Qualification in accordance with LI_4 Specification LSP-390-2.

Acceptance Tests. - The vendor shall provide all necessary effort

to conduct Acceptance Tests in accordance with the approved

Acceptance Test Plan. This shall include preparation of the

Acceptance Test Plan subject to Grumman approval, test set-up,

instrumentation, and recording of test results. Test data

reduction and recording shall be in accordance with the Quality

Assurance Provisions of L_M Specification LSP-390-2.

SPECIAL TEST EQUIPMENT

The vendor shall provide test support hardware required for

handling, installation, control and instrumentation (including

sensors, recorders, displays, etc.) peculiar to this program,

necessary to meet the test requirements specified in LSP-390-2.

MOCKUPS

Soft (Wood). - The vendor shall design and fabricate one (1) soft

mock-up. The soft mock-up shall be constructed basically of wood

simulating the form factor and all interfaces.
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TASK DESCRIPTION (Continued)

6.2

6.3

.

7.1

7.2

7.3

7.4

Hard (Metal). - The vendor shall design and fabricate one (i)

hard mock-up. The hard mock-up shall be constructed basically

of metal simulating the form factor and all interfaces of the

production model.

Thermal. - The vendor shall design and fabricate three (3)

thermal mock-ups. The thermal mock-up shall be constructed to

demonstrate the thermal characteristics of the fuel cell assembly

_ ........ +_ _ _v_ ln_ _nn_i_on_ Tests shall be

conducted to verify the thermal characteristics.

FUEL CELL ASSEMBLY

Fabrication. - The vendor shall fabricate and deliver one (i)

experimental model fuel cell assembly in accordance with Grumman

Specification LSP-390-2 and Section B of LVR-390-2. The fuel

cell assembly shall be capable of delivering full rated electrical

output prior to delivery. See 1.3.

Fabrication. - The vendor shall fabricate and deliver three (3)

developmental model fuel cell assemblies in accordance with the

Grumman Specification LSP-390-2 and Section B of LVR-390-2. The

fuel cell assemblies shall successfully complete the Acceptance

Test prior to delivery. See 1.3.

Fabrication. - The vendor shall fabricate and deliver twelve (12)

prototype model fuel cell assemblies in accordance with the

Grumman Specification LSP-390-2 and Section B of LVR-390-2. The

fuel cell assemblies shall successfully complete the Acceptance

Test prior to delivery. See 1.3.

Fabrication. - The vendor shall fabricate and deliver fifteen (15)

production model fuel cell assemblies for Ground Test in accordance

with the Grumman Specification LSP-390-2 and Section B of

LVR-390-2. The fuel cell assemblies shall successfully complete

the Acceptance Test prior to delivery. See 1.3.
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TASK DESCRIPTION (Continued)

C-5

7.5

8.2

,

10.

ll.

Fabrication. - The vendor shall fabricate and deliver thirty (30)

production model fuel cell assemblies in accordance with the

Grumman Specification LSP-390-2 and Section B of LVR-390-2. The

fuel cell assemblies shall successfully complete the Acceptance

Test prior to delivery. See 1.3.

CONTAINERS

Design. - The vendor shall provide the effort necessary for the

design of the Fuel Cell Assembly shipping container in accordance

with the requirements of Grumman Specification LSP-420-

Fuel Cell Assembly Container (reuseable). - Fabricate and deliver

thirty six (36) fuel cell containers in accordance with the

Grumman Specification LSP-420- . See _3

SUPPORT EQUIPMENT

Provide the necessary effort to define the recommended requirements

for the ground support equipment. The study of the ground support

equipment should consider two (2) aspects, namely:

(a) Ground checkout systems required in support of the Grumman

test at Grumman, Bethpage°

(b) Ground checkout systems required for vehicle launch

operations at Atlantic Missile Range.

DOCUMENTATION

Provide the documentation required for the program as specified

in Section E. A summary schedule indicating the items of

documentation type, form and numbers of copies is listed in
Table I of Section E. The exact dates for submittal of all

documentation is as specified in Section E.

FIELD SUPPORT

Provide the necessary field support effort to Gmnmnan at the

following locations specified herein. This support shall include

advice and assistance in the integration of the FCA into the

electrical power subsystem, FCA maintenance, checkout and testing.

A major responsibility of this effort will be to provide immediate

response to engineering problems that occur to insure the

necessary corrective action.
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ll.

12.

13.

14.

TASK DESCRIPTION (Continued)

(Continued)

NOTE: The data requested for Field Support is for planning

purposes and shall not be considered part of the basic

program.

PROGRA]{ MANAGEMENT

This effort should include the program staff responsible for

directing the overall project effort which cannot be identified

to any specific category herein. Personnel assigned to provide
technical liaison between Grumman and the vendor and the effort

associated with PERT information shall be provided as part of

this task.

TRAINING

The vendor shall provide the effort necessary for an intensive

on the job training program at the vendor facility as part of this

task. This training shall be oriented towards familiarization of

Grumman technician, inspection, and engineering type personnel in

the operation, maintenance, installation and checkout of the Fuel

Cell Assembly. This training effort will be provided for

approximately twenty (20) Grumman personnel.

FOLLOW-ON DELIVERIES

Provide an estimate of fuel cell assembly deliveries for the

quantities as specified in Section A. The vendor shall specify

any limitation and/or assumptions made in providing these costs.

Assume a rate of nine (9) fuel cell assemblies per month for all

deliveries, assuming initiation of these deliveries following those

required as part of Item 8.

NOTE: The data requested for Follow-On Deliveries is for planning

purposes and shall not be considered part of the basic

program.

i

I

i
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FUEL CELL ASSEMBLY

ELECTRICAL POWER SUBSYSTEM

FOR

LUNAR EXCURSION MODULE

LVR-390-2 29 April 1963

SECTION D - SPECIAL PROVISIONS

This section presents additional requirements and pro-

cedures supplementing the specific technical description

presented in Section C.

I
I

I
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SECTION D

SPECIAL PROVISIONS

I
I

I

I

I

i,

i.i

i .i .i

i .i .2

i .1.3

i .i .4

i .2.2

1.2.3

SUBCONTRACTOR CHANGE PROPOSAL PROCEDURE

Introduction. -

(As used in this procedure_ the term "Purchase Order" shall

include subcontracts, and the term "Vendor" shall include

the subcontractors).

This procedure is designed to avert costly misunderstandings

which may arise through conflicting or unauthorized instruc-

tions. It requires vendors to furnish sufficient information

for evaluation by Grumman before changes are authorized by
Purchase Order Amendments.

The Purchase Order is the only contractual agreement between

Grumman and its vendors. It defines completely the extent

of the vendor's contributions and obligations. If the scope

of work as specified in the Purchase Order is to be revised,

such revisions must be technically approved by Grumman and

reflected in the Purchase Order by an Amendment that defines

completely such changes. The vendor shall not implement the

change until such time subsequent to the issuance of the

amendment.

This procedure is not intended to prevent Engineering or

tecflnical personnel 1'rom renaering assistance or giving

technical advice or exchanging information in liaison

efforts concerning work to be performed. This may be accom-

plished by means of appropriate correspondence. Such

communications, however, will not obligate Grumman contractually.

Grumman will not be liable for additional costs resulting from

unauthorized work.

Procedure. -

The vendor shall submit a change proposal on his own

initiative or at the request of Grumman.

The vendor must submit proposals for changes on Form No.

GD-1579, "Subcontractor Change Proposal", supported as

applicable by "Subcontractor's Cost Proposal Analysis." (Figure D-l)

G_n, after evaluation of such proposals, shall:

(a) Authorize performance of work by the vendor in an

appropriate written Purchase Order or Purchase Order
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1.2.3

i .2.4

1.3

LVR-390-2

SPECIAL PROVISIONS (Continued)

(Continued)

(a) Amendment -- or prior written authorization to proceed

with such performance -- signed by the Manager of

Procurement, or

(b) Notify the vendor in writing that the proposed change

was not approved.

Under no circumstances will any vendor be reimbursed for

any work performed involving such changes if he proceeds

without authorization as outlined above.

INSTRUCTIONS TO VENDORS for the preparation and submission

of a change proposal on Forms GD-1579 and GD-1580:

(a) Items in the SCP From are self-explanatory except:

ITEM 3 Insert the Buyer's name opposite the
P.0 number.

ITEM 4 For identification, assign Change Pro-

posal numbers in straight numberical order
on each individual Purchase Order.

ITEM 19 Submit a firm cost proposal, whether increase

or decrease, for the change as proposed. This

must be accompanied by appropriate cost break-

downs showing direct and indirect costs of

Engineering, Tooling, Manufacturing and Quality

Control segregated as to recurring and non-

recurring charges. If obsolescence costs will

result from the proposed change, account for

them separately. (If the proposal is approved

obsolescence costs must be reported separately

in accordance with ASPR Termination Regulations).

If there is no change in cost, enter "none."

ITS4 20 If retrofit is recommended, submit a firm cost

proposal, whether increase decrease, for the

kits or parts as proposed. This must be

accompanied by appropriate cost breakdown (as

above), and a Bill of Materials for the retro-

active change kit or parts.
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1.3

3.1.1

3.1.2

n-3

SPECIAL PROVISIONS (Continued)

(Continued)

(b) If additional space is required for any item, attach

supplementary page(s) (Form GD-1580). When necessary,

supplement the proposal with sketches, drawings and

other documents, in triplicate.

(c) The security classification of the information contained

in the proposal must be stamped in the blocks provided

and current security regulations must be observed in

handling and transmittal.

(d) Forward the original ("Action" Copy) and four information

copies to:

Purchasing Agent, LEM Business Office

Grumman Aircraft Engineering Corporation

Bethpage, Long Island, New York

(e) Direct all inquiries regarding change proposals to the

attention of the cognizant Administrator.

QUALITY CONTROL PROGRAM

The vendor shall, as an integral part of the design, development

manufacturing and test program, plan and implement a quality

control program in accordance with the @nality Control R_nfl,_ment_-

Vendors (L_4 Subsystems) Grumman Quality Control Procedure No. 2.11,

dated February 5, 1963 (enclosed herein).

RELIABILITY PROGRAM

General. - These requirements constitute the minimum program

necessary to assure the attainment of the reliability and opera-

ting life specified in the equipment detail specifications and

the minimum reliability data to be furnished to Grin.

As an integral part of the design, development, manufacturing

and test program the vendor shall plan and implement a reliability

program to assure that a high level of reliability is achieved.

Attainment of the maximum mission reliability and crew safety

shall be the most important single consideration in the design,

construction, handling and operation of the Lunar Excursion Module

equipment.
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3.1.3

3.2

3.3

3.4

LVR-390-2

SPECIAL PROVISIONS (Continued)

Personnel performing reliability program functions shall

have sufficient, well-defined responsibility and the

organizational freedom to recognize and correct problems

and to initiate, recommend, and/or provide solutions.

The technical term "reliability" as used in this specification

is a measure of the excellence of the design and manufacturing,

and of the suitability of the end-product for its intended use.

The true reliability of a product will only be disclosed in

actual use after the product is in the hands of the customer.

The term "reliability" shall include maintainability, suit-

ability, and other similar measures of the degree to which the

product satisfies its intended use.

The quantity of equipments to be produced for a program of this

nature does not permit gradual reliability improvement throughout

a relatively long production and operational life. Reliability

must be designed initially into all equipments and maintained

and controlled throughout all phases. Failures must be avoided

in order to achieve crew safety and mission success. Failures

cause serious schedule delays which in turn reduce the probability

of success as launch windows are limited to relatively short

periods when the relationship between the earth and the space-

craft destination is optimum.

Vendors shall exercise effective reliability control over

all in-plant and supplier products by implementing the

following program:

(a) Vendors shall apportion their reliability requirements

to all components in their equipment.

(b) Vendors shall determine all pertinent operating

characteristics and strength margins of all materials,

components and parts used in their equipments, under

the anticipated operational stresses and environments.

The terms "strength" and "stress" shall be interpreted

in the broadest sense to include, respectively, all

factors either resisting or tending to produce equipment

failure or malfunction. "Strength" is always measured

in a test-to-failure.

(c) Vendors shall provide assurance on a current basis

that:
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SPECI_____PROVISIONS (Continued)

i 3.4 (Continued)

(c) (i) Adequate safety margins or deratings exist in all

parts, components and materials such that each

part and component will meet or exceed its appor-

tioned reliability requirement under anticipated

i operational loads and environments.(2) The design is an optimum for its intended use.

i (3) The of the final meets
reliability product or

exceeds the specified requirement.

(d) Vendors shall plan and conduct all test programs so

that whenever possible the test results can be used:

(i) To validate assumptions made in the analyses

and predictions of (c) above, in particular to

demonstrate the basic strength of components

at specified confidence levels.

(2) To demonstrate the achievement of part, component,

or equipment reliability requirements and margins

of safety.

(3) To verify the results of failure effect analyses.

(e) Vendors shall establish adequate procedures to

assure that the inherent reliability and safety margins

attained in the design will be maintained during fabri-
cation and subsequent operations.

(f) Vendors shall establish economical reporting procedures

which will enable Grumman to monitor conveniently all

phases of their activities connected with the program
specified in the contract.

3.5 Reliability Procedures and Documentation. - The procedures,analyses, and associated documentation which the vendor shall

utilize to implement his reliability program are specified

in Section E "Documentation."

I
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4.1

4.2

5.2

SPECIAL PROVISIONS (Continued)

GRUMMAN RESIDENT REPRESENTATION

Grumman will assign representative(s) to the vendor's

facility to provide a means of communication and progress

surveillance. The representative(s) shall continually

monitor the vendor's design, development and qualification

effort including the eventual deliveries. The vendor shall

provide the resident representative(s) access to informal

doc_umentat_ou generated under this purchase order as well as

copies with enclosures of all outgoing correspondence and

formal reports to Grumman.

It is required that the vendor supply sufficient office

space and secretarial help. This item to be discussed

at the time of negotiation.

The Grtumman technical representative to the vendor facility

will be provided the privilege of reviewing and signing all

drawings prior to release. This provision is predicated on

the desire of having the Grumman representative(s) "note"

actual effort being performed. This requirement in no way

negates any other vendor requirements specified herein.

MONITORING AND REVIEW PLAN

Quarterly Pro_ramReview Meetings. - This is a one-day review

devoted to program progress and will include a review of man-

power, facilities, organizational problems, cost and schedules.

This will be held at the vendor's facilities.

Monthl_Meetin_s. - The monthly meetings between the vendor
and Grumman constitute the primary personal contact for

review and monitoring of the detail development program at

the working level. On specific occasions it might be de-

sirable to have second tier subcontract personnel in

attendance at these meetings. Minutes will be published

by Grumman and the appropriate content thereof, as approved

by the LEMPurchasing Manager, will constitute technical

direction to the vendor. Meeting agendas will be jointly

determined between the Grumman and vendor project personnel

at least one week prior to each meeting. These meetings will

normally convene at Grumman on a scheduled monthly basis.

They may, on occasion, be convened at the vendor's plant.
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5.3

5.4

.

6.1

6.2

6.3

.

7.1

SPECIAL PROVISIONS (Continued)

Other Meetings. - From time to time as the program develops,

there will be a need for less formal meetings primarily

for the exchange of technical information. It is desired

that there be sufficient mutual confidence between Grumman

and the vendor that these meetings can take place with

minimum disruption of useful work. The object is the

exchange of technical information.

Technical Direction. - Technical direction can originate

only from the designated subsystem engineer. Technical

direction resulting in cost changes can not be acted upon

until authorized by purchase order amendments. (As outlined

herein under "Subcontractor Change Proposal Procedure").

WEIGHT AND BALANCE CONTROL

It shall be the responsibility of the vendor to establish

and maintain a weight and balance program to fulfill the

requirements of weight control.

The vendor shall have an active and workable weight control

program to assure that the element, component or section

weight(s) will not exceed the maximum weight and shall other-

wise be compatible with the requirements specified in Grumman

Specification LSP-390-2.

Grtunman in the course of normal liaizcn, rcscrves the right

to review the design and recommend weight savings.

RIGHTS OF ACCESS TO VENDOR FACILITIES

In addition to accommodating resident representation, the

vendor shall upon request, provide access by other Grtumnan

personnel to his facility to review the area, machines,

procedures, test equipment and personnel involved in the

design, manufacture and processing of equipment to be pur-

chased. Such facility survey may be requested by Grumman

at any time prior to or during the performance of this

purchase order.

GRUMMAN SUPPLIED TOOLING

It is the intent of Grumman to supply any tooling necessary

for mechanical interface coordination.
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8.2

8.3

8.4

9.2

9.3

lO.

Each deliverable item will be considered acceptable

for physical dimensions of mechanical interfaces by

Grumman only when it has been certified by Grumman

Quality Control Personnel as having been checked using

a Grumman supplied inspection checking fixture. Grumman

will make available master gauges if required by the vendor.

Dimensional tooling is to be provided by the vendor in order

to adequately meet all of the hardware requirements as specified

herein. The vendor shall indicate what limitations and/or

assumptions have been made in providing the tooling section

program.

For a LEM component that is used commonly on the Apollo

Command Module or Service Module the same acceptance

procedure is required as specified above. However, due

to the common usage, it may be necessary for the master

gages and/or checking fixtures to originate with a source

other than Grtunman.

LIAISON PROCEDURE

The following procedure has been arranged to facilitate

vendor liaison visits to Grumman, or other Apollo activity.*

The vendor shall submit a written agenda and visiting

personnel list to Grumman with a copy to the contractor

to be visited. Grumman will then review the problems

and either authorize a visit or answer the questions

directly.

If direct liaison is authorized by Grumman, a meeting

shall be arranged by the vendor. Grummanmay desire to

attend for information but this is not a requirement of

the visit.

Upon completion of the visit, the vendor requesting the

visit shall submit a complete, detailed report to Grumman

with a copy to the visited "Activity".* This report shall

cover all of the answers to questions presented, and in-

clude all other technical information obtained as a result

of the visit.

NOTE: *Apollo "activity" means: NASA facility, Apollo

contractors or other LEM subcontractors.

GRUMMAN ORGANIZATION

The Grumman LEMProgram organization is presented in

Figure D-2.
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION
II_'FHPAGE. LONG ISLAND. NEW YORK

SUBCONTRACTOR CHANGE PROPOSAL

I. SUBCONTRACTOR

'iDATEI
P+ONO 4 IUYE|

CHANGE PROWL NO.

_, AJRCRAFT MODEL

II. COMPONENT/PART IDENTIFICATION

,J 7. PRIME CONTRACT NO.

9. ARTICLE IN PRODUCTIONl_Y., ON-
I0. TITLE OF CHANGE

t l, DESCRIPTION OF C44ANGE

IT. CHANGE INITIATED EY
[] SUBCONTRACTOR [] GEUMMAN -- REFERENCE:

13. REASON FOR CHAN@E

14. EFFECT ON EXISTING WEIGHT RE(_UIEEMENTS I15. EFFECT ON PRESENT DELIVERY SCHEDULE I 16. EFFECTWITYPOINT [_] ESTIMATED[_ FIRM

17. OTHER ITEMS AFFECTED BY CHANGE

[] SAFETY [] O_ .......................................................................

] PERFORMANCE ..............................................................................................................

]TOOLS & EQUIPMENT (IncludQ I_tt af t_l, ,rid _ei_ • brQ_Mo_ _f _Qlleg _o_t_ I

18, DATA AND PUBLICATIONS AFFECTED

19. RETROACTIVE CHANGE ON PRIOR DELIVERIES RECOMMENDED [] Yes [] No

REASON:

20. COST PROPOSAL FOR CHANGE [] INCREASE [] DECREASE

2t. COST PROPOSAL FOR KITS OR PARTS

NON-RECURRING $ RECURRING $ TOTAL $

22. AUTHORIZED SIGNATURE I Z3. TITLE

I

_-+c_r;c, .......................... I>,t, ..................

ACTION

FIGURE D-1
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Li_ Item _o. _ QUALITY CONTROL MANUAL Appendix to
_imary No. 022 Section D

Document Type IZZ GRUMMAN AIRCRAFT ENGINEERING CORPORATION

L_¢ Document Control No. LPC 81-i BEYHPAGE L I. N. Y. NASA Contract NAS 9-ZX00

- QUALITY CONTROL PROCEDURE:_oam_ _Q. C. P. 2. I I
Prepored (or roy;sod)by: .

i J.E. Stigers (_i@nel Do_: ,Feb,. 52

I i .TITLE:w_ds Q_ como_._a__s - suBs=_
___ II I r! I I I I II I I II

= 1. PURPOSE AND SCOPE: " E

This procedure estKolishes the quality control requirements to i

_-=-- which Vendor shall conform during, performance of work on Orumman i

_z- Aircraft Engineering Corporation Purchase Orders on which it is |

referenced. • "

!i.I Any questions concerning this procedure should be directed to

to the Grumman Quality Control Department thro_ the cognizant

_ . Grumman Buyer. ' i

==- meeting all of the requirements of NASA Quality Publicati_s

=== NPC 200-2 - "Quality Program. Provisions for Space System Con- =

-= ' tractors", dated April, 1962, and the supplemental requirements

of this procedure.

== 2.1.1 Exceptions.- NPC 200-2, Section 4, Para. _.3 through 4.3._ • |

_= Qualification Tests.- Qualification test plans and require-

merits shall be as specified in the applicable detail perform- . |

ance specification or purchase order. , i

I _._ ,F,or the purposes of this procedure, NPC _O0-2 referencestOGovernment |'=
'NASA, its designated representative, government or |

agency" shall mean Grumman Aircraft Engineering Corporation, |

I _ except in the following paragraphs:

i _ 2oo-2, para._.3.1b, _.4, 6.1, 8.1, 8.2, lO.le
I -_ 2.3 For the purpose of this procedure, NPC 200-2 references to

"contractor" shall mean the individuals, firm, or corpora%ion

to whom the purchase order is addressed, and shall be referred ' '

to herein as Vendor. |
- =
a
== 2._ Vendor's implementation of the requirements of _his procedure $

[ = shall be contained in the program plan rea.uired by _he appli- _" _"i
- cable Vendor Requirements Document. =

.. " . --
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 QUALITY CONTROL PROCEDURE:m O.cP.N 2.n .....

= TITLE: Velar  alityControl Requirements - Subsystems Page: 2 ef_8 _/_

i | i i ' ' ' , ,, , i iill

S. SUPPU E  REQUIREM  S:

S.I NPC 200-2 - Section 4 - DesiQn and Develo_ent Control _hall be sup-

piemented as follows : i

= to continued sur eillance by Vendor Quuality Control.
J

3.2 . NPC 200-2 - Sectimn 7 - Control of Contractor:Fabricated A.rtic!es I

• Lshall'be supplemented' as follows: ,

S.2.1 Pare. 7.5.1-Interchangeability Demonstration.- Vendor shall, as

/_quired by' purchase order, perform the necessary inspections and

tests required physically to demonstrate mechanical and functional
interchangeability (I & R). Demonstration shall be effected to

actual interchange of supplies between assemblies, and shall be
• :_witnessed, if required, by Grumman and Government repres nt_tiveu. __

When the supplies being procured require interchangeability, with

Grumman or other vendor-produced coordinating parts_ vendor-msAe Or ._

Grumman-designated, Grumman-supplied tooling, interface signal as
" ' " (10 =sources, or simulators, shall be inspected and tested by Van r

to approved master tools, interface signal sources, or slmulators s |

_ prior to first piece fabrication or testing, i

z
S.2.2 Pare. 7._.4 -Vendor-used or Vendc_ed processes, equipment, s_cial

inspection methods, and personnel certification programs shall req%ti_
G_-----uw__-,anQ._allty Control -_pproVal.

S.S NPC 200-2_ Section 8 - Nonconforming Materials shall be supplement_

as follows: .......... , -_
I a. Materials Review.- Supplle_ foun_ by Vendor to deloart from s_c£-

, fications, drawings, or other purchase order requirements, shall

be identified as such, and diverted from the normal productio_
channels.

b. Vendor, manufacturing supplies of Grumman design or supplies maau-i factured to specific requirements of Grumman, shall not exercise

- Materials Review Board (MRB) authority without written approval

- of Grumman Quality Control and concurrence of the Government .

_ Quality Control Representative at Grumman. In the case of propr£e
_= tary supplies, the Vendor (Designer) normally retains MRB authorlt¥

for departures categorized as variations that are not related I

I - to Gluunman-speeified requirements. " i

c. Vendor may request authority from G_ Quality Control for the

_: establisb_nent of a formal MRB by:
I _ (i) Establishing and submittir_ Material _evlew procedures for . ._.|

i L'-----""""" :"--"----"----"
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I s|QUALITY CONTROL PROCEDURE: O.CP.N  

i i  oto,o,, eb ,,TITL• veMor Quality cont lRequirements - Subsystems .... 3 .l 8
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i

| (Co inu )

(2) Designating qualified Quality Control and Engineering

personnel to act on the MRB, and submitting resumes

._ . outlining their education and experience for Grummn
= approval.

a (3) Showing evidence of Government Quality Control a_--val.

| (4) When Vendor is approved for independent MRB action, the

-_ ' " following limitations apply:

==

_, Any changes or add_-v,A, _v _he _u_man a_roved v_ndor mate-

rial review procedure or personnel must be submitted for ' _=
G_ approval prior to use in connection with G_

iorders. Vendor is not authorized to redelegate _ authority

without prior Grumman Quality Control approval. Vendor shall

evaluate and designate Material Review Report discrepancies

as deviations, or variations. All discrepancies desi_mat_

as deviations shall be submitted to Grumman for final a_p_.

° ie. Three copies of Material Review Reports shall be submit_e_

i to Grumzan. Grumman retains the right to review and revise• Vendor Review Report dispositions. Material Review Board

action shall not be employed by Vendor for standard or

easily replaceable parts. Scrap dispositions shall be pro@-

essed _nrougn _a%eriai Review Board.

f. If Vendor is not authorized for independent HRB action_ diS-

crepant supplies designated for MRB shall be processed in
accordance with Grumman Quality Control Procedure L7 -

and submitted on Grumman Material Review Reports (MRR)

Form GDS 2010 for disposition. Vendor shall be advised _

of Grumman MRB decision.

3,_ NPC 200-2 - Section .i0 Inspection Stamps shall be supplemented

J as follows :

J Inspection Identification.- vendor shall identify the material
Which has bee'n_inspected by stamping or other acceptable methods

of marking or identification. Marking methods shall be perma-
- nent and not deleterious to the material, or outgas in a space ||
_=

environment, and distinctly different from Grtumuan/Government W

Inspection stamps. Where metal impression stamping is approved, I
- stamps shall be of the approved s_ressless type. Stamping
__ shall be legible and so placed so as to be visible after_ssembl_, |

- (whenever practicable, it should _e located near the part number). _ |

i " , ,,,, , ,,, (Co_tnue_) " _-- _"
_/_11_N_n_|_/_/___u_u_ IIIlllll III ! IIIII IIIIl! _1_1__|_U_u_u_/1_N_i_N_iiiii_
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I i QUALITYCONTROL PROCEDURE: 2.1z .
' " ' Dote:F bruar_ ,% 1_3 |

iTITLE:Vendor Quality Control Requirements - Subsystems Pc, ." 4 f ,8

i . , " g. , o

..... .... . . i
When inspection process stamps are required by specification(s) an_ |

-=.- ' or purchase order, for processes such as radiography, magnetic par- |

ticle, ultrasonic inspection, heat treatment, pressure tests_ chem,. E

cal milling, etc., they shall be distinguished from Vendor's regular |

. inspection stamps. Where the inspection process stamp is require_ s

- as permanent identification, and this stamp is obliterated by sub- W
= sequent processing, it shall be transferred to accompanying traveler,j

, route card, etc., and later reapplied to the item.

3.5 NPC 200-21 Section 12- Statistical Planning, Analysis and Quality __
- Control shall be supplemented"'as follows. -

=== Pard. 12.3 - Any inspection sampling procedure (less than i00_
_=-: inspection) used by Vendor to determine acceptability of supplies i

to be furnished Grumman shall require Grumman Q_ality Control __-=

approval prior to use, unless otherwise specified by Grumman |

drawings and/or design performance/control specifications. App- |

royal of acceptance sampling plans shall be based on sublllttal

•"_ of the following information: j

a. Organization for statistical quality control. I

b. Procedures for administration of statistical quality control i

program. " !
a

- (AQL's) and areas of intended applicatimn (parts, paperwork,

process controls, etc.) i

- 3.6 NPC 200-2. Section i_ - Data Reporting and Corrective Action:-
=--: ........ _ ,,,, , ' " " e_

- shall be suppleman_ed as follows: ==

a. Vendor inspection records shall be available for Grumman an_

Government review. Such records shall be retained by the |

- Vendor for a period of three years after final payment of

- the purchase order, unless otherwise specified. "

b. Vendor failure to _nclude the inspection documentation as -:_

required by purc_hase or_er, i.e., test reports, certifica- ==
- tion- etc., with the _hipment tO Grtm_an shall result in |

technical rejection of the shipment upon receipt at Ort_m_a. -:_-"

3.7 NPC 200-2_ Appendix B ,- Quality Program Documentation:

The following documentation, due dates, quantities and destinations# __

shall be as specified in the applicable Vendor Requirements Do, u-

me nts. _.
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I I QUALITY CONTROL PROCEDURE:moc__ Q.c.,.,_ "_

TITLE: rumor._Zity Control Requirements - Subsystems P_e, 5 I_ 8 '.
I i i i| I II

r i " _'7 (Continued)
I n

!
I 01
i °

Quality Plan

Acceptance Test Data Sheets

Special Sampling Plans, Application of Sampling
Results of Special Measuring and Test Equipment Evaluation
Monthly Quality Status Report

Quarterly Summaries of Quality Control Performance Audits

Test and Inspectlon Procedures
Process Control Procedures

Storage Procedures for End Items

End Item (Acceptance) Test Plan

End Item Test and Inspection Procedures

End Item Narrative Report
Material Review Documentation

Configuration Control Procedures

3.8 .Cgnfigur_..tion Control.- Vendor shall establishconf_tion control

I _ procedures to assure:

|l i_ S.8.1 That all materials are identified and that fabricated articles i

are traceable and identifiable to the material frcm whleh they _.

were fabricated.
3.8.2 That all parts and end items are of the proper configuratlonmn_

that all approved configuration changes are incorporated at the

_pecified effectivity po_n_s._=

3.9

=

.=.

=

=

F

Returned Purchased Material.- _henma_erial Ls returned by

Grmmnan to Vendor because of falEure to cc_plywlth purchase order

requirements, Vendor shall adhere to the instructions specifte_
on the Grmmnan Rejection Notice Fonn QCD-SL

3.9.1 In the event Vendor is unable to vertfy the discrepant condit_
as stated by Grumman, or disclaims responsibility for a veri-

fied discrepant condition, orscknowledges partial responslbIEit¥

only for the discrepant condition, it shall be the responslbillt¥
of Vendor to immediately advise the Grumman Purchasing Depart--

ment, Attention: appropriate Buyer, of the fact that exception

is being taken to the rejection. The letter of exception shall

make full reference to applicable documents, and shall be spe-

cific in defining the area of exception. Further, Vendor is

required to retain in his possession the material in question

pending disposition by Gr_mnan.

3.9._ In all _ases when returning mater_al to Grumman, Vendor shall i
indicate o,I his shipping documents that the material is beil_ ,

_et_rno_ao_e_ai_edro_lacedorreturned,,is --_ _--_- |
reference, the O_n Reject.ion Notice Number. I

_|_i_|_W|_|_|_"_NIl___U____i_W_a_N_
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i _ 3.9.3 When specifically required by the Rejection Notice or _Aalitv _s.
Control Report, a full report based on the detailed anal_ysis'of

_-z the failure or discrepancy shall be submitted by Vendor. (Venclor's

_ i report shall bear evidence of Vendor' s quality control concurrent.). _
Such report shall indicate the probable cause of failure, metho_ =_-

of correction or removal of the discrepancy or defect, corrective
_ action taken to preclude the recurrence of such aefect(s)_ on

subsequent items and point of effectivity of such corrective acrid. -
=

3.9.4 Vendor:shall provide the cognizant Grumman Inspector the copy _-_

I of the Rejection Notice marked "Government Inspector" on all _ =rejection notices for Goverltment source-inspected items.
_=

3.10 Vendor Rework at Grum_an.- Vendor_supplied replacement parts used

to _:ccompllsh rework at Grumman, other than AN or M_ parts

i re_._arch and development electronic equipment shall be accompanle4 :_-=

or

by objective evidence of Vendor acceptance inspection, and when

required by the puzchase order, evidence of Government source -==

inspection. All Vendor re_ork at Grumman _hall_ be coordinated

with Gz_nr_an Quality Control prior to commencement and shall be

subject to Grun_nan inspection.

3.11 Grumman Quality Control shall maintain surveillance over Vendor

==_- Quality Control System by resident and/or itinerant Quality
=_: Control representatives who shall be responsible for: -=

_= =

= 3.11.1 Initial and periodic surveying of Vendor, and when applicable, _.
- nls supplier' _ f_ulilti_a, ...._"* ..... *_ ....+_(._ m_n_a,.. -
=_ turlng and processing controls to determine Vendor's capabilit M
= _=

and effectiveness in producing supplies in accordance with

__ the requirements of this procedure, the purchase order, and _[-_
= the referenced Grumman data, and the Vendor's approved quality -

- program plan. =

3.11.2 Performing and/or witnessing conformity inspections and tests -_=

- at advantageous points in the manufacturing and assembly process

_ to insure Vendor's continued ability to produce quality supplies, z-=
:-- _rnenevel_ problems or deficiencies exist in the quality of the =-

- and Vendors of the extent of --=supplies, .determining advising =
:2

additional inspection and test that may be required. __

3.11.3 Performing detailed first-article inspection when requir_ by
_-- the purchase order or the applicable procurement specification.

i Inslx,ction may be performed on the first or one of the subsequent

I i_ _ticles predicated on purchase order requirements and the sche-duled visits of the Grumman Quality Control representative, s_

! i
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s _.11
QUALITY CONTROL PROCEDURE. •|

i Dote,_e_ruary 5, _S
== 8

,. TITLE'.vendor llty ControlBequlrements-su syste,=,.....,T,,

3ell._ Insuring that Vendors are properly completing and maintainins,
| available for review, all records of inspectlon and tests

.== performed, including incoming material test reports, certifl- .
fication and processing tests, when required.

3.11.5 Assisting Vendors in the interpretation of the quality contr_

_s requirements of the purchase orders.

i 3.11.6 Advising Vendor's Quality Control Manager/Chief Inspector of

unsatisfactory conditions which have or will affect product

i _ quality, and therefore require prompt corrective measures.

3.11.7 Acting as liaison between Vendor and departments of O_n,

I _ (other than Quality Control) in matters which affect the quality

of supplies.

3.11.8 Performing (when directed) Gru_man source inspectlon on l_Are_e

orders which call for direct shipments to the Goverr_ent or
other Subcontractors of Ortumman. ,

3.11.9 Witness qualification and acceptance testing.

3.11.10 Participating in termination actions and tooling Inventorleo
= twhen requested by the Oru_an Accounting Departmen .

The following is a list of selected terms and their meaning as |

related to the requirements of this procedure. (NPC _X)-2 iexcept as specified in 2.2. of this procedure).

- 3.12.1 Deficiencies.- A general term covering any defect, failure,

- discrepancy, or other lack of conformance to specification.

I _=i 3.19.2 Deviations.- A departure from the drawing, specification,

--= _e order which may adversely affect safety, perform-

= ance, weight, service life, or interchangeability of this article.

= 3.12.3 Grumman Quality Control Representative.- A representative of

the G_an Quality Control Department, i.e., Inspection,

I Quality Assurance, Tool Inspection, Quality Control Laboratory.
=

- 3.12.4 Government Inspector.- The representative of that government- ==
_ .=.

I -
agency, assigned the responsibility for inspection and accept- =

= ance of supplies produced for the Government. -_

-_llllll_mlyllll_ll|Wiii IIl|lllllll iii i Uiill i iiiiiiii ill i i Ill[ III IIIIIII III I I I I I Ill II II I J III II III IIII IIIIII i lllll II IIIIIII II IIII I I llllll I _llllll I III l ill I I I IIIIllllllll IlllllU I IIlU Illlil I_1 Illll_ll II |I



I _C 81-1

l lsaisa|salnlsalsasai11111|flUIIIIIIII11111111111It1111iI!I!lit$I|Itti|li11111111t11!|11|Il!i11|111111|111||1||)l|111fill|111111|11i111II!I11ii|U |I!111i1|11!IlIlIIn IIII1111111111|lllnin inisaiin i11fill|11111111If|InIInsaisasallliaillm llUiii

i

QUALITY CONTROL PROCEDURE: ,.r..P.,o. 2"1L_ r
' " Dote: February 5, 1963

..MTITLE:.... Vendor Quality Control Requirements - Subsystems, pQg.e:_ 8 ( 8

i 3.12.5 Inspection.- The examination (including testing) Of supplies and

_ services (including, when a_propriate, raw materials, components,
and intermediate assemblies) to determine whether the sullies

and services conform to requirements, Which include applicable i
drawings, specifications, and purchase descriptions.

S.12.6 Letter of Exception.- A Vendor letter taking exception to I

Grumman"s rejection of their supplies, i

3.12.7 Proprietary.- Designation of ownership of a design or • material

or a process of manufacture, originated by or peculiarly within !
the knowledge of the owner thereof, and those in prlvity with

him_ and which is protected by secrecy. • . !

3.12.8 Rejection Notice.- A notice (QCD Form 51) formally re_ectlng

W Vendor supplies. .. '

3.12.9 Scrap.- Detail parts, assemblies, components, that have been re.

authorizedJectedand arereasons.irreparabledue to. spoilagep damage, or for other i '

i 3.12.10 _.- A general term used to define material I parts, comps

nents, intermediate assemblies_ equipment, and end produots_ i

whichever is applicable to the Grumman purchase order.

I 3.12.]-1 Technical Rejection.- A modified rejection notice which doeo not

l -_-'-£'Ject'an_-_t-arn _tcrlal' b""t d°c" dcbit th_ Vcn_r' _ =_:_"'t" iUsed where documentation or Government Source Inspection require-

ments, as specified by the purchase order, have not been accom-

1 plished.
3.12.12 Variation.- A departure other than a deviation.

3.12.13 Vendor.- The term "Vendor" includes the term "Subcontractor" and

I me--the individual, firm, or corporation to whom the purchase . i

order is addressed and who is to furnish to Grumman the supplies '

and/or services specified thereon. W

I '
5.
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SECTION E

DOCLI4ENTATION

A summary of all docmnentatlon requirements is

presented in this section. A schedule indicating

the items of docm=entation, delivery dates, quan-

tities, documentation type, form and number of

copies is listed in Table I attached.

e

i
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l.

1.1

1.2

GENERAL. - The Vendor shall provide documentation throughout the

life of the purchase order in accordance with the requirements of

the following paragraphs. The documentation requi_nts specified

shall not be altered as a result of a make or ouy decision; e.g.,

the Vendor shall be responsible for the specifications for the

items he makes as well as those he buys. G_ reserves the

right to specify 5he format and content of the individual documents

listed herein. Where a con/'lict exists between the requirements

of' this document and the referenced specifications or documents.

the requirements oi" this document will appl>. All data submitted

shall be in reproduci0±e 1'orm and accam1_nied by the specified

copies ir_icated in Table I. For the purpose of this requiremetlt,

reproducibles shall be diazo sepias or equivalent.

Classification. - Data required shall be of three categories.

Typel data shall be submitted to G_ for approval. Imple-

mentation of Type I documentation shall not proceed until after

approval by Grumm_n or until 30 days after submittal, whichever

is earlier. T_pe II data shall be submitted for coordination,

surveillance, information, review, and/or managelent control.

Type III data shall be retained by the Vendor and submitted to

Grtmm_n only upon request. Insofar as pr_cticaole, the Vendor's

own interr_l documents shall be utilized to meet the requirqaents

specified herein, e.g., internal documents shall not be retyped

and printed on more expensive l:_per prior to subI_ission.

Data Delivery. - Data shall be delivered to Grtmmm_ in accordance

with the schedule presented in Table I. All documentation deli-

vered shall be clearly marked with the paragraph number requiring

such delivery. If the doc_nent to be submitted is Type I, it

shall be marked "Preliminary - Grumman Approval Pending." All
documentation shall be delivered to:

Grumman Aircraft Engineering Corp.

L_4Program, Data Management

Bethpage, New York

Attn:

O
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E-2

APPLICABLE DOCUMENTS. - The following documents, of the
issue in effect as of 14 January 1963, form a part of

this section to the extent specified herein:

Docmnent Number Title

NPC 200-2

NASA-FERT and Com_Gnion Cost System
Handbook, dated 30 October 1962

Quality Assurance Provisions

for Space System Contractors,
dated April 1962

MIL-S-66_ Specification, Equil_ent,

Contractor Prepared,
Instructions for the Preparation of

MIL-STD-15 Electrical and Electronic Symbols

MZL-STD-16B Electrical and Electronic Ref-

erence Designations

MIL-STD-806B Graphical Symbols for Logic

Diagrams

MIL-STD-12 Abbreviations for use on Drmwlngs

and in Technical-Type Publications

QCP 2.11 Grmman Quality Control Procedure

ME 224 Grun_an Tool Reporting For,.

MIL-STD-756 Reliability of Weapons Systems,
Procedure For Pr_ictlons and

Reporting Predictions of

(i0October

MIL-HDBK-217 Reliability Stress and Failure

Rate Data for Electronic Equipment

LSP-390-2 Fuel Cell Assembly - Electrical

Power, Design Control Specification for
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3.1

3.1.1

3.1.2

_OGRAMPIANNI_ _CUMENT.-

A sectionalized program planning document shall be prepared
containing plans as follows:

Section I - Program Plan

Section II

Section III

- Facilities Plan

- Test Plan

Section IV - Manufacturing Plan

Section V - Support Plan

Section VI - Training Plan

Section VII - Reliability Plan

Section VIII - Quality Control Plan

Section IX - Engineering Plan

Section I - Program Plan. - This plan shall summarize the

following:

(a) Management and organization functions.

manufacturing, etc.

(c) Description of the product and its design, development,

and integrated functional operation.

(d) Manpower requirements for performance of the project.

(e) Summaries of each of the plans contained in Section II

through IX.

Section II - Facilities Plan.- This plan shall cover the

complete requirements for providing and/or utilizing facilities

and shall identify those that are government furnished. Manu-

facturing, test, storage, and all other facility requirememtm

shall be described in detail, including any necessary modlfi-

cations to existing facilities. Schedules showing required

availability and modification dates, and plans for accomplishing

necessary design and construction shall be included.

O
,,_ L E M
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3.1.3

3.1.4

3.1.5

Section llI- Test Plan. - This plan shall contain a general

discussion of the test program for the equipment including

topics as follows:

(a) Definition of test article.

(b) Purpose of test, including category, e.g., development

qualification, acceptance, reliability, or operational,
and test objectives.

_cj Test facility, including name, location, and description
of support test equipment.

(d) Test descriptions, including test set-up, general

procedures, and environments.

(e) Test constraints, stating prerequisites for specified

tests, such as, "successful completion of test XYZ,"

or if none, so state.

(f) Test schedules providing chronological chart of mile-

stones of test program.

Section IV - Manufacturing Plan. - This plan shall discuss such

items as plans, schedules, methods, controls, and required

tooling.

Section V - Support and Maintenance Plan. - The support plan

shall describe the Vendor's support of operations including,

but not limited to, the following:

(a) Description of anticipated equipment maintenance

requirements.

(b) Field engineering personnel requirements.

(c) Equipment transportation requirements.

(d) Required ground support equipment.

(e) Method of spares selection and control.

(f) Method of compliance with support manuals requirements.

(g) Packaging and storage requirements including containers.
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3 .i.6

3.1.7

3-1-8

3.1.9

Section VI - Training Plan. - This plan shall cover tz_ining

of ground operations and maintenance personnel, and _ball

specify training facilities, equipment aids, materi_is, mmnu&Is,

schedules, etc. The plan shall be supported by analyses of %2_e

tasks required of each type of personnel to be trained.

Section VII - Reliabilit_ Plan. - This plan shall describe the
V'en_or's program for impl_nentin 6 a reliability and main_in-

ability control program for the purpose of exercising adequate

control over all key operations during the design, dewelo_Bent.

production and delivery phases of the ourc.hase order, ana co

assure that the rellability/mainbainaO_lIVy requirements of

the applicable equlpment specification are me% in the deilvereu

product. The reliability program plan shall[ contain a simpli-

fied or_nlzation chart and shall clearl:_ describe now _e

plan will assure that, at each monitoring point, d_e c_Iside_-

tion has been _iven to reliability factors and that all

provisions of this specification are cumplied with. The Vemdor's

reliability pro@_m plan shall include plans for %allning of

_glneering as well as manufacturing Personnel. These pl_

shall differentiate between necessary skills now possesse_ D7

pe_sonnel_ and those which must be developed specifically for

this program. In addition the reliability pro_ plan shall

describe the procedure for the analysis of stress-to-failure

data based on the Weibull distribution applications as out-

lined in the Appendix, para6raph 15.

Section VIII - Quality Plan. - The Vendor shall prapare a

of N_C _O0-P and QCP 2.11. Quality plan format shall be pre-

Pared in accordance with NPC 200-2 section headings.

Section IX - Engineering Plan. - The Vendor shall imrelx_e a
design and development engineering plan that describes in de-

tail the manner in which compliance with the requirements of

Grtmmma Specification LSP-390-2 shall be accomplished.
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4.2

4.2.1

4.2.2

4.2.2.1

DRAWINGS AND SPECIFICATIONS. -

GENERAL. - The Vendor, using MIL-S-6644A as a guide, shall

prepare and submit to Grumman for approval all component

Sl_ecifications and drawings required to manage the design,

fabrication and quality assurance in an efficient manner.

All releases prior to qualification will be submitted to

GIu_mman for information. Prior to commencing the preparation

of any of these documents, the Vendor shall prepare and sub-

mit to Grumman for approval a specification and drawing list.

Drawings. - The Vendor shall submit to Gruzman the drawings,

associated data, and all revisions thereto, requested in

the Fuel Cell Assembly Design Data Report. For the pur_oe

of this requirement, associated data is defined as all data

referenced on drawings where such data is not requested

elsewhere in this document. These drawings and associated

data shall be prepared using the Vendor's internal systeR8

and shall conform to high quality commercial standardm. The

drawings and data shall be submitted in reproducible form.

For the purpose of this requlrement, a reproducible is

defined as a diazo sepia or equivalent. The intended use of

these drawings and data is for surveillance, information,

and design review andisclassified Type II documentation.

In addition to the foregoing, certain selected drawings, such

as major assemblies, sectional views, installation views, etc.,

will be classified Type I documentation and must be submitted

to Grum_n for approval prior to release. To establish those

drawings to be classified Type I, the Vendor is to prepare

and submit a drawing numbering tree showing drawing titles

and numbers to be assigned.

Drawings - Specia I Test and Special Handling Equipment. - The
requirements of paragraph 4?2 also apply to'special test and

special handling equipment.

Drawing Revisions. - Class I revisions, as defined below, shall

not be incorporated in the design unless the Vendor receives

prior approval from Grumman. For Class II revisions, as defined

below, the Vendor shall maintain and submit a list of all such

revisions. This llst shall identify revised items and shall

include a brief description of the revision. All revisions

(Class I and Class II) shall be outlined on the drawlng(s) and
resubmitted to Grumman as released.

Class I Revisions - Definition of. - All proposed engineering

changes in accepted and/or unaccepted complete articles, assem-

blies, subassemblies or parts shall be designated as proposed
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4.2.2 .i

4.2.2.2

4.2.2.3

(Continued)

Class I changes in design whenever one or more of the following
is affected:

(a) Purchase order specification requirements.

(b) Purchase order cost/fee, weight, guarantees, or delivery
schedule.

(c) Performance, stability, reliability, durability or

maintainability.

(d) Interchangeability of complete article, assembly or compo-
nent thereof.

(e) Safety.

(f) Electrical interference to communications-electronlc

equipment or electromagnetic radiation hazards.

(g) GFE/Support Equipment.

(h) Preset adjustments Or preset schedules to the extent

that (1) new identification must be assigned, or (2)

operating limits are affected.

Class II Revisions - Definition of. - All other engineering

changes shall be designated as a Class II change. Class II

changes snail not invoke changes in part numbers of a

procurable part.

Drawing, Specification and Documentation List. - The Vendor

shall provide to Grumman a drawing, specification, and doc-

umentation list which presents all assigned numbers, titles,

release dates, effectivities, and a brief description of

each entry. The entries for drawings and drawing changes

shall include the next assembly numbers and next assembly

titles. Periodic revisions shall be cumulative with all

additions coded in a merged list and also printed separ-

ately in the front of the list. The list shall cover all

documentation submitted to the Vendor by his subcontracts

in a separate section for each of his subcontractors.

O
LEM
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4.2.2,4

4.2.2.5

Drawing, Specification and Documentation List - Special

Test and Handling Equipment. - A separate list, not a
part of that furnished under the requirements of paragraph

5.6.3, shall be provided for special test and special

handling equipment. This list is to be similar in format

to that furnished in compliance with paragraph 5.6.3.

Materlal Specifications. - The Vendor shall submit a llet

of procurement specifications applicable to the materials

used in the manufacture of the fuel cell assembly. Where

a Government or industry accepted specification is not

used, the Vendor shall submit the manufacturer's name or
numerical designation for the material.

E-8

I

I
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o

5.1

5.2

Fuel Cell Assembly Design Data Re_ort. - The Vendor shall
provide a Fuel Cell Design Data Report. This report shall be

the Vendor description of the equipment required to satisfy

Grumman Specification LSP-390-2. The Fuel Cell Assembly
Design Data Report shall consist of but not be limited to the

following:

General Description. This section shall contain a
description of the salient features of the fuel cell
assembly.

Fuel Cell Assembly Rating. - This section shall

contain all of the nominal ratings of the fuel cell
assembly, where applicable:

Ca)

(b)

(o)

(d)

(e)

(f)

(g)

(_)

(i)

Power (maximum).

Voltage(at maximum power).

Oxygen pressure.

Hydrogen pressure.

Operating temperature.

Nitrogen pressura

Z_P between hydrogen and wate_

Z_ P between hydrogen and oxyger&

Reactant consumption rate vs. powe_

Performance. - Sea level, vacuum and zero gravity

performance characteristics of the fuel cell assembly
designed in accordance with LSP-390-2,
sented as follows:

(a)

(b)

(c)

(d)

(e)

shall be pre-

Power vs. time.

Power vs. voltage.

Oxygen consumption rate vs. power.

Hydrogen consumption rate vs. power.

Total reactant (including purging and venting)

consumption vs. power.

O
,,_ L E M
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5.2

5.3

(Continued)

(f) Heat rejected vs. electrical power.

(g) Transient responseto step l_d. Voltage

vs. time.

(h) Short circuit characterlstics.

(i) Voltage vs. current.

(J) FCA efficiency vs power.

(k) Transient characteristics.

(i) Current vs. time for all power c_

as shown in figure 7, LSP 390-2

including short circuit.

(2) Voltage vs. time for the removal

of the above conditions.

(i) Starting. - Description of start cycle in LEM

vehicl_prior to launch. Deecrigtionof _ cycle

from standby conditions. Description of start cycle

for ground test if different.

(m) Shutdown. - Description of shutdown cycle from standby

and normal operation.

(n) preflight Check. - Describe the provisions for

preflight check out and list the test equipment

required.

(o) Inlet Conditions. - Describe reactant inlet require-

ments for normal operation and starting.

Weight/Status Report. - This report shall Include maximum

weight, changes, reasons for changes, past status and

current status. A detail breakdown of the current weight

shall indicate that the status of each component is either

estimated, calculated or actual. The format used shall be

as approved by Grtmmmm. In addition, the following data

shall also be included in the report:

(a) The center of gravity of all components shall be noted

within +.l inch and the reference axis system shall be

designated.
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5.3

5.4

5.5

5.6

(Continued)

(b) The moments and products of inertia of all components

about the component c.g. shall be noted with respect to

their own geometric axis.

(c) Potential weight changes shall be listed separately with

brief notes on magnitude, reason for change and other

pertinent information. This listing is for trending

purposes and should point up areas of possible growth or

reduction for which data or requirements are presently

too vague for definite appraisal.

Weight. - Table of component weights, fuel cell assembly,

inertias and _.... _+_ _ method of ascertaining
inertias.

Parts and Materials List. A complete list of parts and materials

used in fabrication of the fuel cell assembly. This list shall

be furnished prior to qualification test and kept current.

Drawings. -

(a) The fuel cell assembly drawings - major component

assembly drawings and all associated data.

(b) Reactant flow diagram through FCA.

(d) Control system diagram.

(e) Instrumentation system diagram.

(f) Connection diagrams (pictorial).

If! Electrical
Reactant

Other

ELECTRICAL POWER UTILIZATION ANALYSIS

The Vendor shall provide an Electrical Power Utilization Analysis

which defines the quantity and characteristics of the electrical

input power necessary to properly operate the Ifuel cell assembly)
in accordance with Performance Specification on LSP-390-2. The

analysis shall also define the physical provisions made with the

O
LEM
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5.6

5.7

5.7.1

(Continued)

equipment to condition the input power. (Power circuit
design, weight and volume).

The E.P.U.A. shall consider operating voltage(s), frequency(si,

tolerances, power consumption, reliability, weight, design,

performance, efficiency, duty cycle and electromagnetic inter- +

ference. Prime consideration shall be given to operatlng

directly with the electrical power characteristics indicated

in the design specification. Reasons for approaches taken in

each of the above areas shall be covered in detail in the report.

Completed form LSK-390-1027 shall form a part of the report.

The data shall be continuously monitored and ul_lated (re-lmlued

at three-month intervals). Design changes Involvlngthe co_e_t

of the report must have prior Grumman approval oef_
incorporation.

Data provided in the initial issuance oft he analysla shall

be based upon preliminary design information. Subsequent data

shall be based upon actual equipment measurements taken frem

initially received components, revised as cemponent design

progresses. Final data consists of measurements taken from

equipment provided for qualification testing.

Thermal Design. , TheVendor shall submit thermal design data

for the FCA during the design development. This data shall

be subject to the review and approval of Grt_mnan and shall be

prepared in three sections covering the three major phases of

the thermal design. The three sections shall be as follows:

(a) The definition of the environment problem.

(b) The analytical solution of the environment problem.

(c) The physical design.

Definition of Environment Problem. - This section shall contain

a listing and definition of all the FCA environmental control

requirements and operating limitations that have a direct

bearing on the thermal design of the FCA. It shall include

at least the following information for the FCA:

(a) Heat dissipation during normal, peak, standby and

transient operation.

(b) Coolant requirements.
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5.7.1

5.7.2

5.7.3

5.7.4

5.7.4.1

5.7.4.2

5.7.4.3

5.7.4.4

(Continued)

(c) Pressurization requirements.

(d) Low and high temperature limitations, steady state
and transient.

(e) Heat transfer analytical model and justification
for its selection.

Analytical Solution of Environment Problem. - The results

of this analysis shall be a complete definitien of environ-

mental control design parameters and overall FCA character-

istics which will provide an optimum solution to theproblem

of controlling the temperature of the FCA, through the

various operations performed by the spacecraft during its
mission. The temperature envelopes shown must be consistent

with the reliability data furnished for the FCA. The Vendor

shall also include a description of the techniques used
in reducing the penalty of thermal control on the vehicle

performance.

The Physical Design. - This section shall show in detail how

the results of the analytical solution are translated into
hardware.

Supplemental Information. - In addition to the above reports
the Vendor shall be required to supply supplemental infor-

include at least the following items:

The location of all heat dissipating elements in the package

whose individual dissipations are l_ or more of the total

equipment dissipation.

The power levels of all heat dissipating elements in the

package.

The variation of the units electrical efficiency and hence

thermal dissipation with temperature over the qualification

test range&

Drawings showing in detail the dimensions of the package

and the materials used both internally and externally.
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5.7.4.5

5.8

The locations of contact resistances in the thermal paths

_ithin the package and the characteristics of the materlal

being used to fill these contacts.

Structural Analysis. - The structural analysis shall in-

clude at least the following information:

(a) A criteria statement including factors of safety and
selection of critical conditions.

(b) A summary of applied loads, shock, vibration and

temperatures.

(c) A description of analysis methods.

(d) A justification of materials selected.

(e) A stress analysis of internal lo_d distribution.

(f) A determination of strength and start of analysis

margins.

(g) A statement of operating restrictionm.

This analysis is to be submitted in sections as each logical

subdivision of work is completed. The ccgplete analysis is

required prior to co_nencement of _ualiflcation testing.
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.
Detail Test Plan. - In advance of any component or fuel cell

development qualiflcation, Or acceptance test, the Vendor shall

submit, in accordance with Table I, a detailed test plan to"

Grumman for approval. The test plan shall include, but _notbe

limited to the following major topics:

(a) Purpose of test. State first, second, and third

order objectives.

(b) Name and location of test facility.

(c) Detailed description of the environmental test equipment

including the name, model, manufacturer serial number,

accuracy, and the characteristics of the equil_nent.

(d) Description of test articles with drawings or sketches

to identify the tested part.

(e) Description of test set-up with drawings or sketches

of test fixtures showing all specimen attachment points.

(f) Detailed description of test procedures and conditions

including but not limited to:

(i) Method of attaining, maintaining andtesting at

the specified environmentalconditions.

(2) Operational and performance procedures for

demonstrating the equipment:s performance for all

design characteristics, before, during and after

exposure, including a section defining failure

criteria for the particular equipment under test.

(3) Instrumentation Measurement List. Vendor shall

provide an Instrumentation Measurement List. The

list shall be prepared in the format of the

on page E- , listing all instruments used in the
test.

(4) Calibration Procedure. All procedures and equip-

ment used in calibrating the instrumentation will

be documented and submitted to Grumman for approval

as part of test plan. Calibration data and curves

shall be maintained in the Vendor records and

supplied in the Test Report.

O
LEM
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.

6.1

(Continued)

(5) Procedure to be followed in the event a failure
is encountered.

(6) Sample data sheet.

(g) Test constraint. State prerequisites for beginning

test such as, "successful attainment of the first and

second order objectives of test XYZ," or if none, so
state.

Reliabilit_ Assurance Plan. - The Vendor shall include in
the detailed @evelopment and qualification test plans the

method by which the required Reliability Ass_rmnce is to be

confirmed. The test plan shall llst and describe the

portions applicable to Reliability Assurance, the manner

in which they are integrated with other test requi_ts,

and the method by which the applicable test data is com-

bined for Reliability Assurance Analysis. In addition teat

plans shall include but not be limltedto the following

reliability requireaents:

The test conditions and operating parameters selected

for the Reliability Boundary (RB_ when applicable, the

basis for this selection, and the method of application.

(b) The applicable "mission time" for the test.

(c) The critical stresses and operatlngparameters chosen

for stress testing to failure and the reasons fort he
selection.

(d) The maximum practical stress level and the increments
chosen for the stress test to failure.

(e) The predicted failure mode.

(f) The analysis techniques to be employed to show compliance

with Reliability Assurance requirements.

(g) The environmental stress level for establishing a curtailed
test criteria.
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7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6.2

TEST DATA AND REPORTS. -

Lo_ging of Official Test Data. - During the course of the

development, qualification, and acceptance testing the Vendor

shall enter all data pertinent to the test being performed, the
item(s) under test, or both into an official log. A separate

logbook shall be kept for each test item, and this logbook
shall be the sole document containing the official data on the

program in chronological order. The official log book(s)
shall provide for the signature by a designated Grumman witness.

Re_ort Requirements - Summary. - Upon completion of any
development, qualification, or acceptance test, the Vendor

shall submit in accordance with Table I, a stmmmry of test

results to G_mman for approval. These reports shall include

but not be limited to the following major topics:

Statement as to whether the test item passed or failed.

Description of deviations from test plan, if any.

If any failures occur, anticipated remedial steps shall

be indicated. (see paragraph 13.(f)(2)).

If retest is required, a statement shall be included of the

next anticipated test date.

Certification by Grun_an designated representative as to the

-- w ...........

Summary Data Sheets. -

Limits - Performance limits and bench testing limits shall be
superimposed on all summary curves. Performance limits shall

be defined as the envelope of the curves which will give the

FCA performance which is specified in the test plan.

Title Block Each curve sheet or data plot shall contain
the following information in a title block:

i. Title (of summary).

2. Component (nomenclature).

3. Manufacturer (of component).

4. Part No. (of component).
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7.2.6.2

7.3

7.3.1

(Continued)

5. Serial No. (of component).

6. Test Nos. ( of original data sheets or curves

from which summary curves are plotted).

7. Prepared by; approved by.
8. Date.

9. Purchase Order No.

i0. Report No.

ll. Page No.

12. Figure No.

13. Vendor.

14. Testing activity.

15. Used on.

Data Block. - Test constants and other test data not recorded

in the title block shall be recorded in a separate block.

Report Re_ulrements - Final. - Upon completion of development,
qualification, 05 acceptance test_ the Vendor shall submit in

accordance with Table I, a report covering the results of test

to G_ for approval. These reports shall include but not

be limited to the following major topics:

Purpose of Test. -

7.3.2 Reference to Test Plan. -

7.3.3

7.3._

Concise Summary of Results. -

Description of Test Set-Up Including .Photos. -

7.3.5 Test Procedures Followed. - Indicate clearly and specifically

any deviations from the test plan with Justification for such
deviation.

7.3.6 Description of Test Article. - Include sufficient information

on marking system to positively identify the tested part.

7.3.7 Results of Test. - A detailed discussion of all results

obtained fr_n the test, and in particular a statement showing
how the Objectives of the test, as stated in the test plan,
have been achieved.
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7.3.8

7-3.9

7.3.1o

Recommendations. - A statement precisely stating the Vendor's

recommendations for the use of the tested part and for any other
action to be taken as a result of the test.

Log of Test. - A copy of the official log book(s) as written

shall be included as part of the report requirements.

FCA Data. - Copies of reduced data shall be furnished in all
cases. Reduced data shall include but not be limited to the

following:

(a) Power vs. time.

(b) Oxygen pressure vs. power.

(c) Hydrogen pressure vs. power.

(d) Power vs. voltage.

(e) Oxygen consumption rate vs. power.

(f) Hydrogen consumption rate vs. power.

(g) Total reactant consumption rate (including

venting and purging) vs. power.

(h) Heat rejected vs. power.

(J) Fuel cell temperature vs. power.

(k) Voltage vs. current.

(i) Chemical energy present in consumed reactants/

electrical energy out ratio vs. power.

(m) Transient characteristics.

(1) Current vs. time for all power changes as

shown in figure 4, LSP 390-2, including
short circuit.

(2) Voltage vs. time for the removal of the
above conditions.

O
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•E-2o LVR-390-2

7.3.1o.1

7.3.10.2

7.3.1o.3

7.3.1o.4

7.4

7.5

7.6

7.7

WEIGHT. -

STATIC LEAKAGE - SCC/hr. -

ENVIRONMENTAL AND STRUClN/RAL TEST DATA. -

RADIO INTERFERENCE TEST - RESULTS. -

Reliabillt [ Assurance Report. - The Vendor shall submit the
analysis to show compliance with reliability assurance

requirements as part of the Development Test Report and the

Qualification Test Report. The Qualification Test Report
shall also include the results of the development test use

in substantiating that the reliability assurance requirements
of the FCA have been met.

_mLlification Status List. - The Vendor shall prepare and

maintain a status list showing the planned and completed

qualificatioa of each part, component, and assembly for

which he is responsible. The basis for qualifiemtion of
those parts and components for which LEM qualification

tests are not required shall be sho_n. Where qualification
is based on tests conducted under the Apollo Program, the
date of such tests and reference to the detailed test

reports shall be shown. The llst will be used to notify

Grumman in advance of qualification tests on LEM assemblies
in order that cognizant Grumman technical representatives

may witness such tests if desired. On completion of such

testing, similar notification of results shall be provdied
in the form of revisions to the list which will include

identification of test, date accomplished, explanation, and
certification results.

Material Test Data. - The Vendor shall substantiate the

selection of all materials used in the fuel cell assembly

by submittal of test data. Tests shall be conducted under

simulated service conditions expected during the llfe of

the unit in addition to those environmental conditions

listed in Grmmnan Specification LSP-390-2.

General Test Reports and Data. - Reports and data on all

required test not otherwise provided for herein shall be

submitted by the Vendor.
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8.l.l
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Reliability Report. - This report shall be submitted to

Gru_m_%n forapproval and shall contain preliminary informa&

tion as outlined below. It shall include the following:

(a) Initial Reliability Apportionment of the detail spec-

ification requirement for the equipment and its various

components.

(b) Reliability estimates of the equipment, including the

prellminaryParts & Components Reliability Data List.

(c)

(d)

ConflgurationAnalysls consistent with the status of

the design effort.

Preliminary Failure Effect Analysis consistent with the

status of the design effort.

Configuration and Circuit Analyses. -

Configuration Analyses (Trade-off Studies). - Configuration

Analyse s shall be prepared to assist the design engineers

in ma/_ing optimum decisions before a design is frozen. A

configuration analysis shall compare alternate configur-

ations, logical designs, functional arrangements m or any

other schemes affecting the reliability of the equipment

in such a manner as to assist the designer in selecting the

optimum design. A configuration analysis completed 8._ter a

design decision is made serves no purpose. A syste_atlc
effo_ shall be md_ tn ennsider all _smlhle ,chum mnd

arrangements before a decision is made. For each comfi_-

atlon, the significant parameters involved in the Im&rtictLla_

circumstances shall be identified. These parameters usually

involve considerations such as weight, cost, performance,

life, maintainability, reliability, schedules, fail-safe

features, etc. The various configurations under consider-

ation usually consist of different arrangements of compo-

nents or functions which all yield the same result in the

main operating mode, but which may involve a_fferent degrees

of redundancy and different degraded modes of operation.

The significant effect of each parameter shall be evaluated

quantitatively by suitable figures of merit. Normally,

figures of merit are numbers which are not exact measures

of parameters, but rather relative values indicating the

importance of a parameter within the scope of a particular

investigntion for the purpose of establishing the optimum

trade-offs and thus arriving at the best configuration.
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LVR-390-Z

Circuit Analysis. - Where applicable, an analysis shall _be
conducted during the design phase to assure optlmum

application of component parts. The anal>ale _ at
least indicate the following data for each part umed in

each circuit or subassembly of the equipment: (reference

(a) Part Performance ratings at the application enviro_e_t.

(b) Im_in_.

(c) Envlronmeatal conditions expected.

I
i
i

i
i

t
4

I
(d) Debating factors at the given enviro_ental cOQ&ttio_. [

(e) EXpected failure rates at the given emvirm_en4Mal

conditions and deratlng factors.

(f) Symptoms and consequences of the mode of failure o_

the circuit and the mission capability of the sy_m.

(g) Compensating provisions inherent in the design or

alternate operating modes.

(h) Probability of occurrence of each circuit _ of "

failure based on the summation of the contributing •

cumponent part failure rates. " I

_le analysis shall ascertain that all ccmpone_ _ _. -

modules used in more than one application are allotted

location code (part reference designator) on the a]_llcab_

drawing or schematic diagram. All such drawim@ and dia_

shall be reviewed and signed by the appropriate cireult .
analyst prior to their initial release, and prior to mubae

quent issues following design revisions. Every effort

should be made to design interchangeable mm_ulea om buil_
blocks for variot_s pieces of equilmaent to facillta_e _m t..-

talnability. Where electrical circuits, mechanical _s _,
assemblies are developed as interchangeable building blockS

for equi_ent the analysis shall be conducted at the

environments and stresses of the block in its most critical
use. The data may then be applied for all building blo_

n_the design for the purpose of reliability estimation.
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8.2

8.2.1

Failure Effect and Failure Mode Prediction Analysis Re_ort. -

A report shall be submitted to Grumman containing the

complete details of the failure effect analysis. The report

shall also include the results of any test which may have

been performed to verify, in doubtful cases, the consequences

of the assumed failure. Report updating shall consider all

test failures and effect on performance.

Failure Effect Analysis. - An analysis of all conceivable

failures and their effects on the mission capability of the

system shall be conducted during the design phase to uncover

critical reliability areas and direct appropriate engin-

eering attention to them. In the early phases of design,

the analysis shall consider the consequences of failures at

higher levels of assembly, in the later design__ases, the

analysis shall become progressively more detailed and

ultimately shall be conducted at the circuit level for

electronic equipment and the piece part level (i.e. - valve,

regulator, sensor, etc.) for non-electronic equi1_ent. A

complete failure-effect analysis shall be performed on each

design and change to that design. A review of all failures

during all tests shall be conducted monthly (if-_llures

have occ_ed) and an evaluation of the effects of these

failures, as compared to previously assumed effects, on

equipment performance shall be made. The failure-effect

analysis shall be revised if actual failure effects do not

confirm assumed effects. The failure-effect analysis shall

use the format shown as Table II and shall include the

.L _.2.J.JL.%.eW .I.J.J._.

(a) Block Diagram - Functional block and sequencing

diagrams shall be used to define the operation of

the subsystem and functional group of circuits or

components. The design output requirements for each

functional block shall be indicated.

(b) Item Number - This is the number assigned to each

failure of each block in the block diagram for

numerical identification.

(c) Assumed Failures - It shall be assumed that each

functional block shall fail in turn. A systematic

procedure shall be followed, where for each block,

each output signal shall be assumed to fail in its

most critical position or most adverse condition,

both singly and in combination with other possible

failures resulting in a critical condition. Any con-

dition where the output does not meet the design output

O
LEM
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8.2.1

LVR-390-2

(c) (Continued)

requirements shall be considered a failure. The

systematic procedure shall assure _hat all conceivable

failure modes, at the circuit level and'hi6her, con,
sideringall anticipated envirommentalamd operati_

stresses 3 shall be considered.

(d) Possible Cause - This is a brief description of the

cause of each failure. Examples are: shorted com-

ponents, plugged or lea_ components, open circuited
components, or structural failure. (Identify cc__

or m.-'t,)•

(e) Effects and Consequences - Effects and c_e_u4ncem of

each faliure"0n the next higher level of IdDHnbly e_

on the mission capability of the system.

(f) Method Detection - The method or mm ms by vhlch%he

failure would first become apparent.

(g) Cc_pensatin 6 Provisions - Ccmpeaaatinglmr_Islona
inherentinthe design or alternate o_tln6moAee.

This section shall include any corrective actlen,
either automatic or required by an operator of the

equipment, the results of that action, and an InAica-

tion of the resulting degree of equlpment degraAation.

(h)

(i)

Remarks - Anystatement which would augment or cla_fy
information of the preceding columns may be provided.

Probabilit_ of Failure - A numerical value denoting the
_ikeiihood that the assumed failure could be experi-

enced. Safety margins between strengths and stresses
and derating factors at pertinent _raturem shall

also be indicated, as appropriate. These fmetorm shall
be based on circuit and stress analyses which include

determining applied environmental, mechanical, _ymamlc,

and electrical loads, strength of materlals, and load
distribution.

(J) Failure Classification - Failure classifications

separates the assumed failures into cmteprles for the

purpose of providing a comparative key to the gravity
of the failure. Failures shall be classified as

follows:
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8.2.1

8.2.2

(j) (Continued)

CLASS I - Equipment or component inoperative or degraded
to the point where it can no longer perform its intended
function.

CLASS II - Same as Class I except that failure can be

detected and corrective action taken by the crew while

in flight. Corrective action may be by adjustment of

equipment where such adjustments are provided, replace-

ment of failed item where spares are provided, or by

complete bypass of the failed item function by crew

using other modes of operation. Failures falling in

this category must be fully explained.

CLASS III- Equipment or component slightly degraded -

will function and perform its intended 1_h-_)oee but

possibly not within specified limits. Thesefailures

are not catastrophic in nature.

CLASS IV - Equipment or component not noticeably

affected; nuisance type failures.

Combined consideration of the probability of occurrence

with the gravity of the assumed failure will help

establish engineering priority criteria for evalumtlng

the failures in subsequent test activities, and for

consideration of equipment redesign in critical _.

Failure Mode Prediction Analysis. - An analysis indicating

the anticipated modes of failure that would occur durlngthe

required stress-to-failure tests shall be conducted during

the design phase in conjunction with the failure effect

analysis. Each mode of failure shall be related to the

environment(s) at which failure is anticipated. Where prac-

tical, the prediction analysis shall state the margin above

the reliability boundary for the failure mode or modes pre-

dicted. The analysis need not consider environments above

the stress-to-failure test levels.
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9.1

9.2

9.3

9.5

9.6

9.7

9.8

9.9

QUALITY P_PORTS AND DATA. - The following reports and data,
as applicable, shall be prepared in accordance with G_

Quality Control Procedures QCP 2.11, and/c_ NPC 200-2.

Acceptance Test Data Sheets. - Data sheets shoving the results
of acceptance tests I_rformed by the Vemd_r shall be _m_ed.

A copy of data sheets for all acceptance tests cond_ted ou
complete systems shall ac_ the particular system vh_t_
the test is conducted at the Vendor or his subeontrictor's

plant.

Special Sampling Plan; Application of Sempllng. - The Vendor

shall provide special sampling plans; application of sas_llng,

in accG_dance with the provisions of Paragraph 12.3 of

HPC 200-2 as su_lemented by QCP 2.11 or QCP 2.12.

_ults of S_cial Measurin_ and Test EqUil_me_ _lua_. -
The Vemd_r shall l_ovide' results or _ecial _a_ te_

equi_ae_t evaluation in accordance with the l_Isloms of
Par_m_ 9.4 of _c 2oo-2.

Monthly Quality Status Report. - The Vendc_ _all _ a
monthly quality status report in acco_ce with the _islons

of Paragraph 14.2 of NPC 2O0-2. This re_rt _all be included

as part of the requirement of Parch 13., M_nthl_ Progress
Report.

Q_rterly Suwies of _allt_ Control _ Audits. -

performance audits in accordance with the ]_rovisim_ og'
_r,_sraph 15.2 of Ni_ 200-_.

Test and Inspection Procedures. - The Vendor Shall In_de
test and inspection procedures in accordance wlth the l_rovisions

of P_h 7.3.1 of NPC 200-2.

Process Control Procedures. - The Vendor shall provide procea_
control procedures in accordance with provisions of l_h
7.5.4 of NPC 200-2.

Item Test Plan and Test and Izml_ection Procedures. - The
Vendor shall provide for qualification a_ deliverable hard-

ware, an end item test plan in accordance with the provisions

of Paragraph 7.4.2 of NPC 200-2 a_l end item test and inspec-

tion procedures in accordance with provisions of Paragraph
7.4.2.2 of _ 200-2.

End Item Stor_e Procedures. - The Vendor shall provide
storage procedures for end items in accordance with the

provisions of Paragraph ll.5 of NPC 200-2.
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9. i0

9.11

9.12

End Item Narrative Re_0rt. - The Vendor shall prepare end item

narrative report in accordance with the provisions of Paragraph
14.2.4 of NPC 200-2. Where any of these provisions are ade-

quately covered by other documentation requlred by this VR, a

copy shall be included as part of this report. End item narra-

tive report shall be submitted to Grunm_n with each end item.

_terial Review. - The Vendor shall provide, as required,

material review documentation in accordance with the provisions
of QCP 2.11.

Configuration Control Procedures. - The Vendor shall provide

procedures for configuration control in accordance with the

provisions of QCP 2.11. Procedures shall also include the

Vendor system for identification and traceability in accor-

dance with the provisions of Paragraph 4.4 and 5.7 of
m_ 2oo-2.



LVI_-390-2 E-_8

lO.

i0.1

10.2.1.1

10.2.1.2

10.2.l.3

10.2.1.4

zo.z.l.5

lO.2.1.6

io.2.l.7

SUPPORT MANUAL. -

Support Manual. - The Vendor shall furnish a support

manual in accordance with the requirements listed below.

Coverage shall include those categorles defined in pera-

graphs i0.2. i. 1 through i0.2. I.7 as applicable to the

equipment under procurement.

Text. -
m

Text shall conform to high quality conznercial standards,

written for skilled technicians and engineering personnel,

with a "text-in-support-of-illustratlon" approach where

possible, and supplied as follows:

Description. - System(s) shall be described in sufficient

detail to convey a clear understanding of the system as
a whole.

Operating Procedures. - Detailed operating procedures pre-

sented in logical sequence shall be provided.

- Proc,aur,,,consl,tln 
n in the event of _lfunction or

interruption of the normal sequence of operations, shall

be given. Safe shutdown procedurem, bmckout, and _s

of return to safe condition shall be included.

Checkout and Trouble Anal_sis. - C_lete checkout and

trouble analysis procedures to the module or assembly/

sub-assembly level shall be in the form of step-by-step

directions presented in a tabular format and in the normal

sequence of operations.

Maintenance Instructions. - Maintenance instructions, lim-

ited to the replacement of failed modules or assembly/

sub-assembly shall be •given.

Handlin_ and Servicing. - Special requirement for handling

and servicing (cleaning, draining, lubrication, desiccant

cha_e, humidity and moisture checks, reH_val of covers,
etc.) shall be given.

Adjustment, Alignment; and Calibration. - The procedural

steps for adjustment, alignment, or calibration of equip-

ment which must be performed periodically or after repair

or replacement to assure correct performance shall be

given in tabular form where possible.
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1o.3.2

lO.3.3

i0.3._

10,4.2

10.4.3

lO.4.4

10.5

1o.5.l

1o.5.2

Illustrations. -

Illustrations will be pencil sketches and engineering

drawings as required in support of the text.

The pencil line art and engineering drawings submitted

shall be of high reproducible quality with legible copy,

and readable when reduced in size.

The symbols used on logic diagrams shall conform to

MIL-STD-806B(DOD), Symbology not contained in MIL-S_D-

806(DOD) must have prior written approval by Grumman
Publications.

Illustrations shall be supplied as oversize vellum re_-

ducibles (preferably 1½times final size for 8_ x ii

manuals) made from the original art. The original art

shall be retained by the Vendor until requested by @ru_mu_.

Copy Preparation. -

Copy is to be typewritten in elite type on 8_2x ii carbon-

backed vellum, double-spaced, unjustified.

The United States Government PrintlngOffice Style

Manual shall be used as a guide for capitalization, punc-

tuation, and compound word forms.

Abbreviations shall be held to a minimum, and shall be .

in accordance with Military Standard MIL-STD-12.

A standard system of test point identification by symbols

based on Military Standard MIL-STD-16B, shall be incor-

porated in all pertinent tables and charts. MIL-STD-15

and MIL-STD-16B, shall be incorporated in all pertinent

diagrams and illustrations. Symbology not contained in

the above Military Specifications must have prior written

approval by Grumman Publications.

Deliver_. -

Preliminary text and illustrations as complete as possible,

shall be delivered in accordance with subparagraph 1.2

of General Requirements, as called for in Table I.

Delivery of revised text and art, including new infor-

mation asdeveloped, shall be established by Grumman prior

to Vendor's submittal of preliminary copy as called for

above.
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lO.5._

10.6

!0._%.e.a.

10.6.2

10.7

lO.?.l

Changes to material submitted which affect safety of per-

sonnel, damage to equipment, or operability of equipment

shall be effected by TWX to LEM PToJect,
Attn: Publications Group.

Chan6_s to material submitted which are needed to operate

or maintain the equipment shall be mailed pron_tly to LEM

Project, Attn: Publications Group.

Special Provisions. -

A thorough and formal validation pro6ram , documented by

slgn-off sheets, will be maintained. Preliminary infor-

mation will be validated by using the procedures given

in the written data to operate prototype h_ware in the

laboratories. In addition, design engineers will be re-

quired to review and certify the accuracy of the writ%en

materials. Verification sign-off sheets and engineering

certification shall be delivered with the appropriate
data.

A monthlyPublications Progress Repo_ shall be submitted

with paragraph 13, Monthl_ Progreu Report.

Maintalnability .Agal_sis. - The Ve-ao_ shall submit

a report containing _he results of the maintenance engi-

neering analysis. All scheduled and unscheduled upkeep a_

rework tasks necessary to maintain the equipment at maximum

readiness throughout its service life shall be identified.

The report shall include a trouble detection and isolation

analysis and classify all possible failures with regard to

whether or not they must be repaired prioy to the zmxt phase

of the mission. A i_inal analysis will be su_mllttedwlth the

Support Manual.

MaintainabilitzAnal_sis. - An analysis shall be conducted

to determine which components will and which will not re-

quire maintenance during the life of the equipment, and

every effort shall be made to design as many co._nents as

possible such that no maintenance will be required. Main-

tenance diagrams shall depict the physical location of the

various parts, sub-assemblies, and units on the equilmaent,

as well as show their schematic relationship to each other.

This will allow maintenance personnel to readily associate

the schematic diagram with the hardware. The diagrams shall

be designed for ease of comprehension and use by technicians

with a minimum of training and experience.
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The diagrams shall be designed for ease ofea_ehenslon and

use by technicians with a mlnlmumof tra1_ng and experience.
The drawing format and size shall be suited for the task

under anticipated environmental malntenanme ao_tlons. In

addition, the dla6ram shall be desi_tQ lei_ the maln-

tenance technician through the neaessaIV 81_ to test hls

equipment, to detect troubles, to isolate mmlfunctlonlng

components, and to perform the repair action. Primary

and secondary test points shall be uniquely marked. Nlnre£orms,

voltages, pressures , and other data expected It thex points

should be illustrated. The maintenance dls_ram shall tell
the maintenance man where he should take maasuremsnts and

what he should observe at the selected points. Equipment

which requires periodic inspection, adjustments a_ other
maintenance must be placed in the most accessible locations

along with equipment having high failure rates. Whenever

maintenance is necessary during the llfe of theequi_Imnt,

the procedure for trouble detection, trouble isolation and

repair shall be developed concurrently wlth the design, and

the basic concepts shall bepresented in the maintainability

analysis. The analysis shall distinguish between maintenance

during storage, test, on launch pad, and that which can be

accomplished by She crew during the misslon. Whenever

feasible, trouble detection a_d isolation shall be automated
compatible with economic considerations. A schedule for

replacement of limited llfe items and Vendor recommndatlons

maintainability analysis. The product shall be desIKned for
ease and safety of maintenance. Human Engineering amd safety

precautions shall be duly considered, and maintenance pro-

cedures which tend to cause people to make costly errors shall

be avoided. Consideration shall be given to available skill

levels of service personnel, to the configuration of the

equipment as it appears to maintenance personnel in the field,

and to the availability of spare parts, special tools, and

facilities under operational conditions.

O
L. EM
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ii.

ii.i

11.2

I1.2.1

11.2.2

11.2.2.1

11.2.2.2

PHOTOGRAPHY. -

Engineerin 6 Photograph_. - The Vendor shall accomplish and
submit engineering photography for the primary purpose of

providing a permanent visual record to be used as raw data,
similar to information obtained on telemetry-tape_ oscil-

lographs, etc. in the analysis and determination of spe-
cific test results. This coverage will include sequential,

high-speed, and time lapse photography, in addition to a_F

normal frame-rate coverage.

Documentary Photography. - The Vendor shall provide docu,

mentary photography in accordance with the following:

Objective. - The objective of documentary photoi_ral_y is

to satisfy a Grumman need for documentation and reporting

of Vendor research and development activities and progress.

The still and motion picture coverage thus obtained will be

used for purposes of LEM program evaluation and _-_ment

analysis, written report backup, and the preparation of
training, orientation, and briefing films. Other uses

include legal, historical and the fulfillment of various

information services requirements.

Standardization. - For purposes of compatibility and in the

interest of econom_ in motion picture production, all
phases of actual LEM filming by the Vendors shall be co-
ordinated with the Motion Picture Section of Grumman.

Motion Picture Photography. - Motion picture photography

shall be 16--.,. exposed at 24 frames per second. Any

exception must be specifically authorized by Grumman. For

normal motion picture photography, Eastman Ektachrome

commercial type 7255, or equivalent, is rec_nded. When

light conditions prevent the use of this film, Ektachrome

ER type 7257 (daylight), or Ektachrome ER type 7258 (Tung-

sten), or equivalent, may be used. These high speed
emulsions (ASA 160-120) should be used onl_ when absolutely

necessary, as some quality losses result in duplication,

Black and white film and other frame-rates may be used in

instances where the compatibility of the color film or the

normal frame-rate would be detrimental to the accomPlish-

ment of specialized photographic coverage, such as aerial,

engineering sequential, and time measurement photograph.

Still Photograph_. - As a general rUle, atill photography

shall be accompl_shed on 4 x 5 inch black and whAte film.
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11.2.2.2

11.2.3

11.2.3.1.2

11.2.3.2.1.1

(Cont inked)

4 x 5 negative or reversible color film should be use_ in those

instances where it is deemed essential to record and l_resent the

subject matter distinctly and accurately and for significant high-

light events such as major tests, maJer delivery milestones, mock-

ups, etc. The original camera raw stock film shall be of a ty_e

determined by the Vendor to be best suited to the recor_i_ ob-

jective under the prevailing environmental conditions of each

photographic assignment.

Specificatlons. - Authenticity shall be adhered to in all l_to-

graphic documentation required herein. Similar scemes from mmother

activity, even though differences are minute, shall not Be mAbstl-

tuted for the activity being photographed. Activities shall not

be staged or faked without specific requirements for this type of

photography and any records or logs shall indicate the stat_ of

aut hent icity.

Motion Picture Specifications. -

Original film delivered under this purchase order shall not be

projected prior to delivery to Grumman, and shall not be cut

except to eliminate waste film caused by camera failure or faulty

photographic techniques (gross over or under exposure, over or

under development, out of focus, etc.) which result Im quallta-

tively unsatisfactory film. Unusable heads and tails of scenes

and unselected takes shall be destroyed by the Vendor.

All original camera film footage shall be slated whenever possible.

_Io+_ __-_ 4.... _.......... V n_ixi

cation, project number and�or name; purchase order number, security

classification, date photographed, scene and take number. Three

(3) copies of caption information describing the action i_volved

in each scene and the significance of the sequences of which the

individual scene is a part shall be forwarded with all original

film footage delivered to Grumman. All individual reels Of class-

ified film footage shall bear head and tail security classification

leaders.

Still Picture Specifications. -

The following data shall be lettered in ink on the clear margin

of each original negative or color transparency on the acetate

side starting from the left: negative number, date, Vendor,

purchase order number, and classification.

The negative number: This shall be the Vendor's own

numbering system for reference purposes.

O
LEM
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11.2.3.2.1'.2

Ii.2.3.2.1.3

11.2.3.2.1.4

11.2.3.2.1.5

11.2.3.2.2

11.2.3.2.3

11.2.3.2.4

The date shall consist of numerals for the data of

the month, followed by the abbreviated name of the

month, followed by the last two digits of the cal-

endar year.

The Vendor's name shall be abbreviated and follow

the date of the photograph.

The appropriate contract symbol beginning with the

letters NAS shall follow the Vendor's name. The

purchase order number, if applicable, shall also
be included.

If the photograph is classified the classification

shall follow the Vendor's name.

A typical negative marking would be as follows: 120/I_

Jul 62/Grumman/NAS9- 999/Vendor' s namelP.O. BSi_g2/Comfi -

d@ntial.

Each negative or color equivalent shall_be place_ in a

separate negative preserver. A contact print of the

negativ_ shall be attached to the front of the preserver

(to inspire minimum handling of the neg1_tive). The nes-

ative identification data shall be marked on the Irate-

server starting in the top left front corner. In sdditlon,

the preserver shall be conspicuously marke_ with the p_oper

classification in accordance with DOD _ndustrlal Security

Manual, Section If, Handling of Classified Information.

A written caption shall be prepared in three (3) copies

for each negative produced which m_st include the who,

what, when, where, and why type of data, as well as other

pertinent facts including the specific date the photograph

was taken. If nicknames are used, their meaning must be

explained. The caption shall be typed double-spaced on a

sheet of paper and may be placed either inside the negative

preserver or attached to the back thereof.

The negative identification data specified above shall be

reproduced on all prints made. This reproduction may be

accomplished by any means available which will insure a

permanent record of the identification data on each print,

such as: photographic reproduction through the negative;

by typing, waterproof ink lettering, ditto, or rubber stamp.

In addition to the identification data, the front of each

classified print shall be stamped with the appropriate class-

ification (in the white border) at the top and bottom and on
the back.

I

i

i
I

I
i

I
[

I
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P

i ii.2.4

ii.2.4.1

ii.2.4.1.i

11.2.4.1.2

LVR-390-2

Requirements. - All photography specified herein shall be

in a quantity sufficient to accomplish the objectives

specified in Paragraph ll.2.1.

Motion Picture Requirements. - Vendor shall prepare written

information describing the activities and items shown in

the film footage required herein. Three (3) copies of such

information shall accompany each shipment of film. Also,

two (2) prints of all original film, matching frame for frame,

shall be prepared to accompany delivery of all photographic

requirements herein.

Routine CoveraGe. - Vendor shall accomplish on a continuing

basis motion picture coverage of all significant highlight

events as they occur. This coverage shall include the un-

successful and unfavorable events as well as those representing

positive activity and progress.

Film Clips. - The Vendor shall accomplish motion picture

coverage as required for the preparation of film clips as

directed by Gruzman. Subject matter of this film footage

will include coverage of special happenings such as mock-ups,

test activities, and other events which depict the program

progress and status. Footage suitable for use in the various

Grumman film reports must portray a complete story of a speci-

fic research and development event, phase, or activity. The

photographic coverage shall include a variety of scenes of the

reported item of event, i.e., establishing shots, medium shots,

close-ups, and cutaways, to assist the Grumman film editor in

length, unedited, untitled, silent scenes of sufficient length

to provide a total of from five (5) to ten (i0) minutes running

time as received from the Vendor.

ii.2.4.1.3

ll.e.4.2

Special Film Requirements. - The production of briefing, concept,

indoctrination films, and special animation sequences may be

assigned to the Vendor from time to time by Grumman. The pro-

duction of these special film reports will be subject to separate

negotiation.

Still Photosraphic Requirements. - Vendor shall accomplish

on a continuing basis still photographic documentation of all

significant highlight events as they occur. This coverage shall

include the unsuccessful and unfavorable events as well as those

representing positive activity and progress. "Special Interest"

highlight events shall be accomplished in color as specified in

paragraph above. Routine documentation shall be done in black
and white. A black and white contact print shall be prepared to

accompany each black and white and color negative.

O
LEM
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11.2.5.1.I

11.2.5.1.2

_1 .i.==.2.5 3

i1.2.5.1.4

ii.2.5.1.5

11.2.5.1.6

11.2.5.1.7

11.2.5.1.8

i1.2.5.1.9

11.2.5.1.i0

11.2.5.2

11.2.5.2.1

11.2.5.2.2

11.2.5.2.3

E-36

Guidelines. -

Scope of Coverage.- The following are typical tYl_eS of

photographic coverage which should be followed if al_ll-

cable to this purchase order:

Conceptual artwork, mock-ups, models and all other

dlsplaymaterials.

Meetings, conferences and symposiums of significant
historical value.

Key personalities and operational personnel engaged

in research, construction or test activities.

Field or in-house tests, checkouts am_evalumtlonm

involved in research and development work _ hard-

ware, subsystems and systems.

Construction of facilities_ laboratories s test

equipment and operational machinery.

Training activities of MSC sl_cecraft pilots

all related support personnel.

Preparation for flight tests to Include _r_atlon

of components and assembled systems for test.

All evaluation test programs conductecl with _prmm

elements including llfe systems and flight _6tems.

All phases of launch operations including both

booster and spacecraft activities.

If specifically directed by Grumman, support

research and test work being conducted at other NASA

installations and at any other Government organization.

Typical PhotograPhic Outline. - A typical l_aotographlc

outline is shown below. This example is a significant

spacecraft test.

Views of the test environment identifying geographical

location, equipment and personnel involvecl.

Cutaway views of signs, symbols and personmel

manipulating equipment.

Views of key personalities actually engaged in

activities of the particular exercise belngphoto-

graphed. ,,
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ll.e.5.e._

11.2.5.2.5

11.2.5.2.6

ii.e.5.2.7

Views of the actual test activity in progress with

emphasis on views that indicate success or failure

of the activity.

Post-exercise views showing results. Personnel

examining results and closeups bf significant test
items involved.

Closeups of faces, hands, dials and machines during

activity.

Several views of general area where activity is going

on before, during and after the activity.
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12.

12.1

12.1.1

12.1.1.1

12.1.3

12.2

VE}DOR REPORTS AND DATA. -

Subcontract s. -

T_e Vendor shall submit copies of each Bubcontract or

purchase order including Letter Contracts mind Noticea to

Proceed and Work Statements in the foilowi_ ea%e_lel.

Those whose aggregate value exceeds $I00;000 or is

expected to exceed this smouut. (Exclude those for raw

materials and supplies add those primarily for _Im-
mentary engineering talent. )

Others which have important program signifioamme.

The Vendor shall furnish to Gz%mmmn modiflcat&oo8 l_u_k

as Supplemental Agreements t Change Ordere_ Con_zlmt
Notifications, and Administrative _otlces to the dM_8

specified above as they are issued.

The requirements of this Section 12.1 cover the _ttal

of documentation. Specific inmtructions with Fo_t to
procuren_nt plans, advance notice aud @rttwm_ _ of
purchase orders and second-tier subcontracts will be

in Section F, Terms and Conditlong.

Vendor' s Subcontractor Documentation.: - T_e Vendor will

spell out in its purchase" orders tha% docums_ation which

is required, i.e., schedules, reports, etc. Docent8
received from subcontractors will be added to the _eu-

mentation list required by Paragraph 4.2.2.3 of this
section and submitted to G_ in the _zse _ as

Vendor documentation is submitted to Grtmmea._
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13.

r_ _r.

E-39

MONTHLY PROGRESS REPORT. - The Vendor shall submit a progress

report of all work accomplished during each month of purchase

order performance. This report shall be prepared as outlined
below.

Summary of Program Highlights for the Month. -

Detailed report of progressby sections which will be perm-

anentlymalntained each month of all items: (Discussionof
problems and outline of next month's activities will be

included in each section.)

(a) Design Data - Narrative description of all design

activities as specified in Paragraph 5, Fuel Cell

Assembly DesignData Report.

(b) Testing - Narrative description of test effort. Listing

of all test summaries and results, and the test reports

written by subject and number.

(c) Manufacturing - Narrative description of manufacturing

effort with special emphasis on any fabrication diffi-

culties being experienced on any component or assembly.

Discussion on schedule status for engine hardware and

tooling. List of tools completed and engine part number

for which it is used. List of factory test equipment

completed and part number with which it is used.

(d) Special Toollng/Special Test and Special Handling

Equipment Report -

Special Tooling Report - After delivery of the first

unit(s) of supplies called for in this purchase order,

Vendor shall submit toGrumman a list of tools per

Manufacturing Engineering Form 224 and completed as of

the delivery of the first unit, detailing the quantity,

the description, tool number and the individual cost

(reasonably estimated if necessary) of each tool together

with the part number for which it is used.

Quarterly Special Tooling Report - Vendor shall submit

a similar list of tools which have been completed since

the submission of the previous list. If there are no

additional completed tools to report at the date of

quarterly submission, a statement to that effect will be

submitted. The completion invoice shall be accompanied

by a list of any tools completed and not previously

reported.
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13. (d) (Continued)

(e)

(f)

Special Test and Special Handling Equipment Report -

A list of "Lo-Value" special test and special handling

equipment (items less than $5000) shall be submitted

in accordance with Table I, using Grumman Form X21

(instructions to be furnished). "Hi-Value" equipment

(items greater than $5000) shall be submitted in

accordance wlth Table I, on Grunmmn Form X20. These

forms shall be updated as more detailed information

is available, but not less than quarterly. "Hi-Value"

items shall be further described by sketches and/or

....._ .... TT,e form will include provision for

reporting completion status of special test and special

handling equipment and shall accompany invoices for

same.

Test Facilities - Narrative description of progress on

test facilities buildup areal/or maintenance. Discussion

of schedule status regarding activation of major facil-

ities. Listing of major items of STE which have been
installed.

Reliability - Narrative description of reliability

activities for the period. Included will be data

meeting the requirements of the following paragraphs:

(i) Reliability Status Reports - A report of the status

of the reliability effort shall be submitted to

GIunmnan in accordance with Table I. The report shall

include information derived from the following:

Reliability Apportionment - As a method of approach

towards achieving the overall reliability require-

ment, the equipment reliability shall be apportioned

among the various components on the basis of their

relative complexity and relative importance to the

successful operation of the equipment as indicated by

the failure effect analysis. This initial apportion-

ment shall be refined as the design progresses to

reflect mission times, redundancy applications, multi-

modal concepts and other factors. The apportioned

requirements shall be maintained up-to-date throughout

-the program in order to provide definitive design and

test objectives for the hardware at all levels of

assembly. All deviations from the initial apportion-

ment shall be explained and noted in the Reliability

Status Report.
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13. (f) (1) (Continued )

(2)

Reliability Estimates - All phases of the design

effort shall be monitored and up-to-date estimates

of the reliability of all items of equipment and

components shall be maintained. Reliability estimates

shall be prepared in accordance with the procedures

established in MIL-STD-756(WEPS). Reliability esti-

mates for electronic equipment shall be based on the

failure rates listed in MIL-KDBK-217, (or updated

equivalent) except that other failure rates based on

carefully selected parts may be used, subject to prior
Grumman approval. Consideration for approval will be

based on sufficient supporting data, such as justifi-

cation of failure rates, environmental test results,

availability, etc. All failure rates derived from
sources other than MIL-HDBK-217 shall be listed in

the same units and shall refer to the same performance
and environmental conditions as the failure rates

appearing in MIL-_DBK-217. All failure rates, regard-

less of their source, shall apply to parts which will

be used in the delivered product. Reliability

estlmmtes for non-electrical equipment or components
shall be based on failure rates subject to Grumman

approval. The periodic status reports shall compare

the reliability estimates with the apportioned reli-

ability requirements, and point out anticipated or

potential trouble areas. Estimates shall be presented
in such a manner that the estimate for the overall

equipment, or any of its components, subassemblies,

or plece-parts may 0e rea_liy laen_r_ea. _s_ima_es

shall not be performed on a functional basis unless

specifically requested by Grunnnan.

Failure Reports - Failure reports shall be submitted

for all failures occurring during qualification,

acceptance, reliability, and developmental tests

conducted by the Vendor. The reports shall be sub-
mitted in accordance with Table I.

Reporting Forms - Failure reports shall be made on

forms to be supplied by Grumman or on an equivalent

Vendor form approved by Grumman. As a minimum, the
_forms shall provide the following information, as

applicable:

(a) Report Number.

(b) Reporting Activity (Name of Vendor or Supplier).

LEM
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13. (f) (2) (Continued)

(c)

(d)

(e)

(Z)

(g)

System Type, Model Number.

System Serial Number.

Equipment Type, Model Designation; Mb(lel Number.

Equipment Serial Number.

Component or Major Assembly.

(i) Name

(2) Part Number

(3) Serial Number

(4) Manufacturer

(h) Subassembly or Module.

(1) Name

(2) Part Number

(3) Serial Number

(4) Manufacturer

(5) Part Reference Designator

(i) FailedPart/Item.

(J)

(k)

(i) Name

(2) Part Number

(3)_ Serial Number

(4) Manufacturer

(5) Reference Designator

Date of Failure.

Time on Failed Part/Item.

(i) Indicate time in hours and tenths.

(2) Indicate number of cycles or actuations

if applicable.

(i) Name of test or other operation during which

trouble was discovered.

(m) Description of trouble - include physical and

functional condition of failed item or assembly.

(n)

(o)

Failure Cause.

Failure Classification.
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13. (f) (2) (Continued)

(P)

(q)

Disposition of Failed Subassembly/Module.

Repair Action on Failed Subassembly/Module.

(1) Brief description of repair action.

Indicate whether repair involves adjust-

ment only, or whether replacement of parts

is required.

(2) Condition of failed parts (repairable

or scrap).

(3) Manufacturer's name, part number and

serial number for each part replaced.

(4) Disposition of repaired item or assembly.

(5) Repair facility (where located).

(6) Repair time in hours and tenths.

(7) Man-hours to repair, hours and tenths.

Analysis of Failures - Submit as appendices to the

Reliability Status Reports. Each analysis shall be

completed subsequent to the date of failure, and the

analysis report submitted in accordance with Table I.

Al___lfailures reported shall be analyzed to determine

_ne cause, ±'ailure classi1"ication, and corrective

action required. Consideration shall be given to all

applicable methods of failure diagnosis, including

analysis studies, tests, x-ray, dissection, chemical

analysis, etc. Results of the analysis ofdevelopment

test failures shall be submitted to Grumman as appen-

dices to the reports. Analyses of failures occurring

during qualification and acceptance tests shall be

conducted immediately, and the results submitted to

Grumman in accordance with Table I. The analysis

results shall include, but shall not necessarily be

limited to the following:

_(a) Failure Report Number.

(b) Failure Cause.

(c) Effect of failure on major component, equipment,

and subsystem, including any secondary failures
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13. (f) (2)

(3)

(c ) (Continued )

(d)

caused by the initial, or primaryfailure.

Revise as required failure-effect analysis

Table If.

Corrective action taken or contemplated,

and effective date.

(e) Corrective action verification test plan.

Reliability Data List - Submit in accordance with

Table I. _e list shall be updated mad aii changes

and additions shall be submitted with the status

report. As a minimum the Data List shall Inclnde

all data indicated on Table III. I_ _ mot %he

intent of G_to dictate changes to the m_ in-

ternal procedures of Vendors, however, the scope of the

overall program and the number of different Vez_lors

involved makes the use of some grazed fc_ms

essential for efficient control by Gr_. The

upper section of Table III is the required config-

uration. The lower section configuration is at

the option of the Vendor provided all information

is included. The format shall be ll x 17 inches

in size. Additional data may be included at the

option of the Vendor.

NOTE: Since the indicated columuheadings and

codes may not be appropriate for all equipment,

they may be changed as necessary at the option

of the Vendor so long as the intent of the report

is not altered. The following is an explanation

of data required in each column of the llst:

(a) Numerical designation of an item of the

particular llst.

(b) Reference designation. Schematic designation

of the item - R, 101 C-121, etc.

(c) Description. All data necessary to describe
the part or component such as title, value

(ohms, capacitance, flow rate, pressure, etc.

Any special data such as quad configuration

or reference to other documents maybe made

in this column.

(d) Component or part number may be Vendor or

military number.

r
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13. (f) (3) (Continued)

(e) Procurement Specificat ion. The applicable

military or Vendor specification must be

shown in this column.

(f) Insert the name of the manufacturer.

(g) Show total quantity of item used in this

particular circuit or subassembly as appli-

cable. (Diodes, valves, soldered or welded

connections, etc. ).

(h) Show duty cycle if applicable. The failure

rate for many items such as relays, valves,

and solenoids whose normal function is cyclic

in nature, may be affected by the frequency

of operation rather than time. Cycles may
then be converted to failure rates based on

total number of expected cycles.

(i)

(J)

Application temperature is the maximum

estimated, calculated or measured tam_erature

in degrees centigrade. This should be updated

as design and development progresses.

Rates stress (volts, watts, current, pressure,

pounds, etc. ) is the maximum rating of the part

at the application tem_0erature. Show stress

which is most critical to part failure.

(k) Application Stress is the actual maximum

applied stress in the particular circuit at

the application temperature.

(1) Stress ratio is based on data in Column lO

and ll.

(m) Failure rate shall be indicated in failures
i0 _ hours. Failure rate shall be preceded by

a code letter keyed to failure rate source

shown in the lower left hand block of the

sheet. Code A and B shall be used for

sources indicated. Other codes to be added

by Vendor as applicable. Connections shall

be included in addition to parts and compo-
nents.

e
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13. (f) (3) (Continued)

(n) Failure effects indicated are intended to aid

in performing the Failure Effect Analysis. _The

code at each column heading is:

0 - Open Type Failures

S - Short or Closed Type Failures

D - Degraded or Drift Type Failures

Failures shall be classified as follows an_ the

applicable classification number inserted for each

item under the failure mode indicated:

Class A - Equipment or circuit inoperative or

degraded to the extent that it will no

longer perform its intended function.

Class B - Equipment or circuit slightly degreed

(the circuit will function but possibly

not within required tolerance Limits).

Class C - Nuisance type failure. No apparent

degradation in performance.

(g) Materials Report - The Vendor shall furnish to Grummau,

in summary form, those tests, experiments, developments,

studies, and other efforts of the Vendor called for or

required under this purchase order relating to materials

and their processing for use in fulfilling the technical

requirements of this purchase order. Include not only

positive results, but also negative results which the

Vendor considers significant to record, i.e., discarded

efforts, unsuccessful tests, experiments, Or developments.

(h) Training , Narrative report of training activities con-

ducted for Gr_ personnel. The report will cover

progress made on course preparation and a description

of classes conducted.

(i) support Manual - Narrative report on the progress made

on the preparation of the support manual.

(J) Maintainability Analysis - Narrative report on the results

of the maintenance engineering analysis as specified in

Paragraph 10.7.
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13. (Cont inued )

Vendor Activity - Narrative report which will describe

major subcontracts, problems withVendors and copies

of pertinent Vendor correspondence.

(1) Other sections will be added at appropriate times,

such as Qualification Status.

(m) Grumman Action Items - A short narrative description

of items requiring actlonby Grumman.
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14.2

FINANCIAL MANAGEMENT. -

PERT Requirements. - The Vendor will be required to use P_T

(Program Evaluation and Review Technique) in a manner generally

in conformance with that specified by the NASA PERT and Com-

panion Cost System Handbook dated October 30, 1962 herein

incorporated by reference. The Vendor shall prepare and main-

tain PERT networks as required to describe adequately the work

he proposes to do. Networks shall show interface informetion

between the Vendor and Grumman and any other organization or

function. The updating is required every two (2) weeks.

Network graphics are at the discretion of the Vendor. No

particular computer program is mandatory although Grumman can

supply a program if necessary, and any other technical as61s-

tance which may be necessary to implement a PERT ca_bility if

none presently exists in the Vendor's organlzatlon. The

mechanics of the updating will be as mutually agreed u_on

between the Vendor and Gnumm_n; this may be via _ tran_eelver,

TW-X, mailed punchcards or tape, or keypunch inlm/t. -Ar_lysls

reports will be required at Grumman within three working days

of network update. Upon completion of the PERT networks,

Grumman will be provided with lists which will show the corre-

lation between PERT activities and the major coml_onents and

sub-items as applicable.

Cost

(a)

Reportin 6 and Control Requirements. -

A Form 533 Modified will be completed and forwarded by the

fifth working day of each month starting with the second

month of the program, until program completion.

The completed forms will be submitted in accordance with

the Cost Package Instructions for the following:

(1) The total program.

(b)

(c)

(2) For each of the major items of the original proposal.

Also required, a duplicat_ copy of accounting tabulation
summaries of the actual incurred costs for each of the

major components as originally proposed on the appropriate

supporting Task Description/Direct Cost Form 53BA.

In the event that the projected costs of a major item is

adjusted from the original submittal on Form 533 Modified,

a completely revised set of supporting Task Description/

Direct Cost Estimate Form 533A are to be furnished for the

major components, where applicable.
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14.2

l_.3

(Continued)

(d) The Vendor will be required to accumulate and control

costs for the same levels as were submitted in the

original proposal, by the major items (proposed on

Form 533 Modified) and Task sub.ltems (proposed on

supporting Task Descrlption/Direct Cost Estimate

Forms 533A). Said accountability and control should
be maintained and be available for review at the

discretion of Grumman.

(e) The Vendor shall forgard notification of government

audit approvals of revised direct labor, overhead,

G and A, and other indirect rates and projection

schedules, for the duration of the program.

Gra_hlcal S.ummar_ Re_ort. - The Vendor shall submit quarterly

a graphical actual cost/budgetary cost summary for _ the purchase

order, including all commitments, and a graphical actual man-

power/budgeted manpower summary for the purchase order

(direct and indirect) for engineering, tooling, manufacturing

quality, and test manhours. Actual data shall be used to the

end of the reporting period and forecast data shall be used

from that point in time to purchase order completion. These

graphical reports shall be due at Gramman by the lOth calendar

day of the month following the end of each quarter. These

data shall be consistent with any related Form 533 Modified

data.
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APPENDIX

zS.

15.1

15.1.1

15.1.2

15.1.3

15.2.2

RELIABILITY ASSURANCE TEST ANALYSIS TECHNIQUE. - The
analysis techniques described herein are based upon the

assumption that the three parameter Weibull distribution

is the underlying distribution of equipment failures.
The choice of the Weibull distribution was made on the

basis of the following:

Flexibility. - The Weibull distribution contains a shal)e

parameter which makes the Welbull a family of distrlbutioms.
Many of these distributions have been shown to be of value

in describing equipment failure rate patterns (e.g.,

constant, wear out, wear-in). The Weibull is also capable

of indicating changes in failure rate patterns of an equip-
ment.

Economy. - A relatively small number of failures of an

equipment type is necessary for analysis.

Simplicity. - Graphical techniques make the analysis easy
to handle.

Theoretical. - The form of the Weibull cumulative d_strl-
b'_i--_ f--_ction coincides with the form of the cumulative

distribution function of a general failure model (Ref. 1).

Procedures. -

A specific quantity of specimens is operated at the

reliability boundary conditions for a period of time
which is equivalent to the actual mission and then

subjected to increasing stress levels until each specimen
has failed. Before this test an upper bound to the stresses

shall be established which represents the maximum practical

stress level (Figure 2). This level shall be determined by

giving consideration to controlling factors such as test
equipment limitations, gross changes in equipment failure

mode, material property changes, etc.

Each failure is noted and assigned a number indicating its

position in the failure sequence (e.g., 1 = first failure

occurring in sample, 2 = second failure occurring in sample,
etc.).
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15.2.3 Since the first specimen failure in a sample of specimens is

an estimate of the percent of the population of equipments

which would fail if the total population was tested, a rank

must be assigned to each failure. The Median Rank, or rank

whose probability of over-estimatlng (or underestimating)

the percent of the total population _hat would fail at a

given stress _level is 0.5, is assigned to each failure. The

Median Rank for each failure in a sample of ten is deter-

mined from the following table:

Ref. Source: (2)

Failure Median

Number Rauk(%)

i 6.7

2 16.3

3 25.9
4 35.6
5 45.2
6 54.8

7 64.4

8 74.1
9 83.7
lo 93.3

15.2.4 The Median Ranks are plotted on Weibull probability paper

(% failed vs. % increase above reliability boundary levels. )

15.2.5 A straight line drawn in the direction of the array is made

such that the array is split 50-50. This llne is a best

estimate of the failure distribution of the equipment type

under test.

15.2.6 An upper 90% confidence point is plotted for each failure

as follows:

(a) From the following table of 10% ranks (reference 3),

for a sample of size ten determine the 10% rank for

the first failure.

Failure I0_

Number Ranks (%)

1 1.1

2 5.5

3 ii.5
4 18.8

5 26.7

6 35.4

7 44.8

8 55.o
9 66.3

I0 79.4

e
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15.2.6

15.2.7

15.2.8

15.2.9

15.3

(Continued)

(b) Draw a horizontal line from the 10% rank value on the

ordinate to the best estimate line (_ on Figure IA).

(c) Draw a horizontal line from the 'Median Rank value of

the first failure to the ordinate (C-D).

(d) Draw a vertical ifne through point B.

(e) The intersection of this vertical line and line (_)
is +_ ...... _"_ ^_ ...................... _ yw R _u_im_liu_ _oillb fo_ bli_ z±rB_ failure

in ten (E) equipments. The following statement can now

be made: There is a 90% probability that no more than

6.7_ of the failure of this type equipment will occur
at a stress level below S.

(f) The above procedure is utilized to determine the

upper 90% confidence point for each of the remaining
nine failures.

Connect the ten confidence points with a smooth curve to

produce an upper 90% confidence band.

Extend the confidence curve until it intersects the % failure

axis (1.001 x reliability boundary levels).

If the ordinate value of this point of intersection is

greater than 5%, the testing has demonstrated that the

equipment does not meet its reliability requirements. If

the ordinate value of the point of intersection is less

than or equal to 5%3 the equipment is considered to have

met its reliability requirements.

Sample Problem. - Ten equipment A's have successfully been

taken through one mission simulation at the reliability

boundary conditions of 0.08" D.A. sinusoidal vibration at

a constant frequency of lO0 c.p.s., and a temperature of

50°C. Upon completio n of this simulation, the equipments

were subjected to incremental increases in stress such that

each increment represented a 10% increase in the severity

of each environment (Figure 2). In the case of temperature,

the 10% increments were based upon the equipment operating

band of 0°C to +50°C. Failures were encountered at the

following increments above the reliability boundary:

1. 10% 6. 6Olo
2. 70%
3. 30% 8. 70%
4. 40% 9
5. 50% lO.
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15 .l_

These percentage increases above the reliability boundary

may be converted to inches D.A. and degrees F by the table
be low:

D.A. °C

@ lO0% o.16o loo
90% .. 0.152 95

70_ O. 136 85

60% O. 128 80

.5o% o.leo 75
_ 4o_ O.lO2 To
o 30% 0.104 65

M 20% 0.O96 6O

10% o.088 55
Rel. Bound O. 080 50

i

e.g., 60% increase in

stress above the reli-

ability boundary is equal

to a 0.128" D.A. sinus-

oidal vibration at

lO0 c.p.s, and a temper-
ature of 800 C.

The Median Ranks for these failures are determined as in

15.2.3, and are plotted on Weibull probability paper

(Figure 3). A straight llne fit is made to the Median

Rank points such that the array is split 50-50. The upper

90% confidence points are plotted as described in 15.2.6

and a smooth curve is drawn to connect these points. The

curve is extended in the direction of the percent failed

axis and intersects this axis at a percent failure value

of approximately 2.75 percent. Therefore, the equipment

is considered to have demonstrated compliance with the

reliability requirements (no more than 5% failures below

the reliability boundary at 90% confidence).

Beferences. -

(!) A S'---_-ar7 of Some New Techniques on Failure Analysis. -

John H. K. K_o, Proceedings of the Sixth National

Symposium on Reliability and Quality Control, Pages

190-201, 1960.

(2) The Median Ranks of Sample Values in Their Population

With An Application to Certain Fatigue Studies. -

Leonard G. Johnson, Research Laboratories Division,

General Motors Corporation, Detroit, Michigan.

(3) Pearson, E. S. and Hartley, H. 0. (ed.) Biometrika

Tables for Statisticians, Table 17, Volume I,

Cambridge University Press, 195_.

O
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Welbt_ll Probability Paper

Scale in % Above Reliability Boundary

FIGURE 3
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VENDOR REQUIREMENTS

FUEL CELL ASSEMBLY,

ELECTRICAL POWER SUBSYSTD4

FOR

LUNAR EXCURSION MODULE

LVR-390-2 29April 1963

SECTION F - TERMS AND CONDITIONS

This section presents the legal clauses required by

Grumman Procurement Policy as modified by the prime

contract.

O
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ARTICLE .._- DEFLNITIONS

Unless the context otherwise requires, as used herein, the following terms
shall have the meanings set forth below:

(a) The term "Government" means United States of America.

(b) The term "Administrator" means the Administrator or Deputy Adminis-

trator of the National Aeronautics and Space Administration; and the

term "his duly authorized representative _'means any person or persons or

board (other than the Contracting Officer) authorized to act for the
Admlnistrator.

(a) The term "Contracting Officer '_means the person who has executed the

prime contract on behalf of the Government, and any ocher officer

or civilian employee who is a properly designated Contracting Officer;

and the term includes, except as otherwise provided in this purchase

order, the authorized representative of the Contracting Officer mct!ng

within the limits of his authority.

(d) The term "prime contract '_means the contract with the Government under

which this purchase order has been issued.

(e> The te_nn '_NASA" means the National Aeronautics and Space Administration.

(f) The term '_Grumman" means Grumman Aircraft Engineering Corporation.

(g) The term "Vendor" includes the term "Subcontractor" and means the

individual, firm, or _cporation to whom thls purchase order 18 addressed

and who is to furnish to Grumman the supplies and/or services procured

under this purchase order.

%d.l

these General Conditions (Cost Type) are a part.

ARTICLE 2 - LIMITATION OF COST

(a) It is estimated that the total cost go Grumman, exclusive of any fixed

fee, for the performance of tnls purchase order will not exceed the
estimated cost set forth in the Schedules, and Vendor agrees to use its

best efforts to perform the work specified in the Schedule and all obli-

gations under this purchase order within such estlmted cost. If at

any time Vendor has reason to believe that the costs which it expects

to incur in the performance of this purchase order in the next succeeding

60 days, when added to all costs previously incurred, will exceed 75% of

the estimated cost then set forth in the Schedule, or if at any time,

Vendor has reason to believe that the total cost to Grumman, exclusive



F-2

ARTICLE 2 - (a) (Continued)

of any fixed fee, for the performance of thls purchase order will be
substantially greater or less than the then estimated cost thereof,

Vendor shall notify Grumman in writing to that effect, giving its revised

estimate of such total cost for the performance of this purchase order.

(b) Gramman shall not be obligated to reimburse Vendor for costs incurred
in excess of the estimated cost set forth in the Schedule, and Vendor

shall not be obligated to continued performance under the purchase

order, or to incurcosts in excess of the estimated cost set forth
in the Schedule, unless and until GruFman shall have notified Vendor

in writing that such estimated cost has been increased, and shall have

specified in such notice a revised estimated cost which shall thereupon
constitute the estimated cost of performance of thls purchase order.

When and to the extent that the estimated cost set forth in the Schedule

has been increased, any cost incurred by Vendor in excess of such

estimated cost prior to the increase in estimated cost shall be allowable
to the same extent as if such cost had been incurred after such increase

in estimated cost.

ARTICLE _ - ALLOWABLE COST_ FEE AND PAYMENT

Articles 3Aand BB are alternates. Article 3A applies in the event that

this purchase order is issued on a cost plus a fixed fee basis, and Article

3B applies in the event that this purchase order is issued on a costplus
incentive fee basis.

ARTICLE 3A - ALLOWABLE COST_ FIXED FEE AND PAYMENT

(a) For the performance of this purchase order, Grumman shall pay to Vendor:

(1) The cost thereof, both direct anm indirect, (hereinafter referred

to as "allowable cost") determined to be allowable in accordance

with

(A) Part 2 of Section XV of the Armed Services Procurement

Regulation (ASPR) as in effect on the date of this purchase
order and which cost shall be that which is approved by

Vendor's cognizant Government Audit Agency and accepted by

cognizant Contracting Officer(s) as cost of Vendor in per-

forming this purchase order; and

(B) The terms of this purchase order; and

(2) Such fixed fee, if any, as may be provided for in this purchase
order.
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ARTICLE _A- (b) (Continued)

(b) Once each month (or at more frequent intervals, if approved by Grumman)

Vendor may submit to Grumman in such form and reasonable detail as

Grumman may require, an invoice supported by a statement of cost incurred

by Vendor in the performance of this purchase order and claimed to

constitute allowable cost. The invoice shall be certified by an

authorized responsible official of Vendor.

(c) (i) As promptly as may be practicable after the receipt of each invoice

and statement of cost Grumman shall, except as otherwise provided

in this purchase order, and subject to the provisions of paragraph

(d) below, make provisional payment thereon as approved by Grumman.

(2) Payment of the fixed fee, if any, shall be made at the time of

each payment to Vendor on account of allowable cost. Vendor shall

be paid an amount which is in the same ratio to the total fixed

fee as the related payment beir_ made on account of allowable cost

is to the total estimated cost of performance of this purchase

order; provided, however, that after payment of 85% of the fixed

fee set forth in the Schedule, further payment on account of the

fixed fee shall be withheld until a reserve of either 15% of the

total fixed fee, or $100,000, whichever is less, shall have been

set aside.

(d) At any time or times prior to fir_l payment under this purchase order,

Grumman or the Contracting Officer may have the invoices and statements

of cost audited. Each payment theretofore made shall be subject to

reduction for amounts included in the related invoices which are found

by G_n or the Contracting Officer, on the basis of such audit, not

to constitute allowable cost. Any payment may be reduced for overpayments

accept as final the findings of the Contracting Officer with respect to

_--!!a77 ....._!e cost, subject to the article of this p11_nhs.ge oraer entitled

"Disputes; Right of Appeal."

(e) On receipt and approval of the invoice designated by Vendor as the

"completion invoice," and upon compliance by Vendor with all the

provisions of this purchase order (including, without limitation,

the provisions relating to patents and the provisions of paragraph

(f) below), Grumman shall promptly pay to Vendor any balance of allow-

able cost, and any part of the fixed fee, waich has been withheld

pursuant to paragraph (c) above, or othe_gise not paid to Vendor. The

completion invoice shall be submitted by Vendor promptly following

completion of the work under this purchase order, but in no event later

than one year (or such longer period as Grumman may in its discretion

approve in writing) from the date of such completion.
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ARTICLE 3A- (f) (Continued)

(r) Vendor agrees that any refunds, rebates, credits, or other amounts

(including any interest thereon) accruing to or received by Vendor

or any assignee under this purchase order shall be paid by Vendor to

Grumman, to the extent that they are properly allocable to costs for
which Vendor has been reimbursed by Grumman under this purchase order.

Reasonable expenses incurred by Vendor for the purpose of securing

such refunds, rebates, credits, or other amounts shall be allowable

cost hereunder when approved by Grumman. Prior to final payment under

this purchase order, Vendor shall execute and deliver:

(1) An assigrm_nt to Grumman, in form and substance satisfactory to

Grumman, of refunds, rebates, credits, or other amounts (including

any interest thereon) properly allocable to costs for which

Vendor has been reimbursed by Grumm_n under this purchase order;

and

(2) A release discharging Grumman, its officers, agents, and employees

from all liabilities, obligations, and claims arising out of

or under this purchase order subject only to the following ex-

ceptions -

(A) Specified claims in stated amounts or in estimated amounts
where the amounts are not susceptible of exact statement by

Vendor;

(B) Claims, together with reasonable expenses incidental thereto,

based upon liabilities of Vendor to third parties arising out

of the performance of this purchase order; provlded, that such
claims are not known to Vendor on the date of the execution

of the release; and provided, further, that Vendor gives notice

of such claims in writing to Grumman not more than 5 years

after the date of the release or the date of any notice to

Vendor that Grumman is prepared to make final payment, whichever

is earlier;

(c) Claims for reimbursement of costs (other thanexpenses of Vendor

by reason of its indemnification of Grumman against patent

liability), including reasonable expenses incidental thereto,
incurred by Vendor under the provisions of this purchase order

relating to patents; and

(D) When there is included in this purchase order a clause entitled

"Data Requirements," claims pursuant to such clause when a
written request by Gramman to furnish data is made within the

one year period after final payment.
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ARTICLE 3A - (g) (Continued)

ig) Any cost incurred by Vendor under the terms of this purchase order

which would constitute allowable cost under the provisions of this

article shall be included in determining the amount payable under

this purchase order, notwithstanding any provisions contained in

the specifications or other documents incorporated in this purchase

order by reference, designating services to be performed or materials

to be furnished by Vendor at its expense or without cost to Grumman.

(h) Payment for overtime ana shift premiums shall be made only to the
extent provided by NASA PR 12.102-3 (h)(i) which is incorporated herein

and made a ps_rt hereof. In order to make the context of this clause

applicable to this purchase order, the term "Government" shall mean

"Grunm_n" and the term "contract" shall mean this purchase order.

ARTICLE _B- ALLOWABLE COST I INCENTIVE FEE a AND PAYMENT

(a) (1) For the performance of this purchase order, Grumman shall pay
to the Vendor:

(A) The cost thereof, both direct and indirect, (hereinafter
referred to as "allowable cost") determined to be allowable

in accordance with -

(i) Part 2 of Section XV of the Armed Services Procurement

Regulation (ASPR) as in effect on the date of this

purchase order, ana which cost shall be that which is
approved by Vendor's cognizant Contracting Officer(s)

as cost of Vendor in performing this purchase order;
and

(ii) The terms of this purchase order; and

(B) A fee determined as provided in this purchase order.

(2) The target cost, target fee, target weight and target delivery

date of this purchase are set forth in the Schedule and shall

be subject to adjustment in accordance with paragraphs (h) and
(i)below.

(3) As used throughout this purchase order the term:

(A) "Target cost" means the estimated cost of this purchase order
initially negotiated, adjusted in accordance with paragraph (h)

below;



F-6

ARTICLE ._B- Ca) (Continued)

(b)

(c)

(d)

(e)

(B) "Target fee" means the fee which was initially negotiated

on the assumption that this purchase order would be per-

formed for a cost equal to the estimated cost of this

purchase order and at the weight and on the delivery date

initially negotiated, adjusted in accordance with paragraph
(h) below_

(c) "Target weight" means the target weight set forth elsewhere

in this purchase order, adjusted in accordance with paragraph
(h)below°

Once each month (or at more frequent intervals, if approved by Grumman)

Vendor may submit to Grumman, in such form and reasonable detail as

Gramman may require an invoice supported by a statement of cost incurred

by Vendor in the performance of this purchase order and claimed to

constitute allowable cost. The statement of cost shall be certified by
an authorized responsible official of Vendor.

(1) As promptly as maybe practicable after the receipt of such invoice

and statement of cost, Grumman shall, except as otherwise provided

in this purchase order, and Subject to the provisions of paragraph

(d) below, make provisional payment thereon as approved by Grumman.

(2) Payment of fee shall be made at the time of each payment to vendor

on account of allowable cost. Vendor shall be paid an amount which

is in the same ratio to the total target fee as the related payment

being made on account of allowable cost is to the total target cost

of this purchase order; provided, however, that after payment of
eighty-five percent (85%) of the minimum fee provided for in

paragraph (i) below, further payment on account of the fee shall

be withheld until a reserve of either fifteen percent (15%) of the

target fee, or two hundred thousand dollars ($200,000), whichever

is less, shall have been set aside°

At anytime or times prior to final ps_rment under this purchase order,

Grummsmor the Contracting Officer may have the invoices and statements

of cost audited° Each payment theretofore made shall be subject to
reduction for amounts included in the related invoice which are found

by Gramman or the Contracting Officer, on the basis of such audit, not

to constitute allowable cost. Any payment may be reduced for overpayments

or increased for underpayments, on preceding invoices. Vendor shall

accept as final the findings of the Contracting Officer with respect to

all allowable cost, subject to the article of this purchase order entitled

"Disputes; Right of Appeal."

On receipt and approval of the invoice designated by Vendor as the

"completion invoice," and upon compliance by Vendor with all the

provisions of this purchase order (including, without limitation,
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AR__.CLE _B ,-(e) (Continued)

the provisions relating to patents and the provisions of paragraph

(f) below), Gr_amman shall promptly pay to Vendor any balance of

allowable cost, and any part of the fee, which has been withheld

pursuant to (c) above or otherwise not paid to Vendor. The completion

invoice .shall be submitted by Vendor promptly following completion

of the work under this purchase order but in no event later than one
(1) year (or such longer period as Gramman may in its discretion approve

in writing) from the date of such completion.

(f) Vendor agrees that ar_ refunds, rebates, credits, or other amounts

(including any interest thereon) accruing to or zeceived by Vendor

or ar_ assignee under this purchase order shall be paid by Vendor to

Grunm_n to the extent that they are properly allocable to costs for

which Vendor has been reimbursed by Gru_m_n under this purchase order.

Reasonable expenses incurred by Vendor for the purpose of securing

such zefunds, rebates, credits, or other amounts shall be allowable

costs hereunder when approved by Gramman. Prior to final payment

under this purchase order, Vendor, and each assignee under this

purchase order whose assignment is in effect at the time of final

payment under this purchase order, shall execute and deliver:

(1) An assignment to Grumman, in form and substance satisfactory to
G_, of refunds, rebates, credits, or other amounts, (includ-

ing any interest thereon) properly allocable to costs for which

Ve._xlorhas been reimbursed by Grumman under this purchase order;
and

(2) A release discharging Grumman, its officers, agents, and employees

from all liabilities, obligations, and claims arising out of or

under this purchase order, subject only to the followingexceptions--

(A) Specified claims in stated amounts or in estimated amounts

where the ___mount__,_ Hot susceptible of exact statement by

Vendor;

(B) Claims, together with reasonable expenses incidental thereto,

based upon liabilities of Vendor to third parties arising out

of the performance of this purchase order; provided that such
claims are not known to Vendor on the date of the execution

of the release; and provided further that Vendor gives notice
of such claims in writing to G_amman not more than five (5)

years after the date of the release or the date of an_ notice

to Vendor that Grumman is prepared to make final payment,

whichever is earlier;

(c) Claims for reimbursement of costs (other than expenses of

Vendor by reason of its indemnification of Grumman against

patent liability), including reasonable expenses incidental
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ARTICLE _ - (f) (Continued)

(C) thereto, incurred by the Vendor under the provisions of this

purchase order relating to patents ; and

(o) When there is included in this purchase order a clause

entitled "Data Requirements," claims pursuant to such clause

when a written request by Grumman to furnish data is made

within the one year period after final payment to Grumman

under the prime contract.

Payments under the assignment and the claims excepted from the
release shall be subject to adjustment by reason of the adjust-
ment of fee in accordance with paragraph (i) below.

(g) Any cost incurred by Vendor under the terms of this purchase order
which would constitute allowable cost under the provisions of this

clause shall be included determining the amount payable under this

purchase order, notwithstanding any provisions contained in the

specification or other documents incorporated in this purchase order

by reference, designating services to be performed or materials to be

furnished by Vendor at its expense or without cost to Grumman.

(h) When the work under this purchase order (including any supplies or

services which are ordered separately under, or otherwise added to,

this purchase order) is increased or decreased by purchase order

modification, appropriate adjustments in the target cost, target

fee, target weight and target delivery date shall be set forth in an

amendment to this purchase order.

(i) The fee payable hereunder shsl_lbe the target fee increased by *(A)

cents for every dollar by which the total allowable cost is less

than the target cost or decreased by _(B) cents for every dollar by

which the total allowable cost exceeds the target cost, increased by

*(C) dollars for every pound by which the total weight is less than

the target weight or decreased by *(D) dollars for every pound by

which the total weight exceeds the target weight, and increased by

*(E) dollars for every day that delivery precedes the target delivery

date or decreased by *(F) dollars for everyday that delivery is after

the target delivery date. In no event shall the fee be greater than

*(G)%, nor less than *(H)%, of the target cost; and wit_in these

limits such fee shall be subject to adjustment by reason of increase

or decrease of total allowable cost_ on account of payments under the
assignment required by paragraph (f) (1) above, and claims excepted

from the release required by paragraph (f) (2) above.



ARTICLE _B- (j) (Continued)

(J) Any reference in this purchase order to the article entitled "Allow-

able Cost, Fixed Fee and Payment" shall be interpreted as a reference

to this article, any reference in this purchase order to the term
"estimated cost" shall be interpreted as a reference to "target cost"

and any reference in this purchase order to the term "fixed fee" shall

be interpreted as a reference to "target fee."

(k) Payment for overtime and shift premiums shall be made only to the

extent provided by NASA PR 12.102-3 (h)(1) which is incorporated

herein and made a pa!_F_hereof. In order to make the context of this

clause applicable to this purchase order, the term "Government" shall
mean "G_n" and the term "contract" shall mean this purchase order.

* See Schedule

ARTICLE 4 _ CHANGES

(a) GrummBnmay at anytime, by a written order, signed by Grumman's

Manager of Procurement, and without notice to the sureties, if any,

make changes, within the general scope of this purchase order, in

any one or more of the following:

(i) Drawings, designs, or specifications, where the supplies to be
furnished are to be specially manufactured for Grumman in

accordance therewith;

(2) Method of shipment or packing;

(3) Place of inspection, delivery or acceptance;

(4) Amount of Grumman and/or Government Furnibh_d riopezty;

(5) Quantity of supplies; and

(6) Delivery schedule.

(b) If any such change causes an increase or decrease in the estimated

cost of, or the time required for, the performance of any part of

the work under this purchase order, whether changed or not changed

by any such written order, or otherwise affects any other provision

of this purchase order, an equitable adjustment shall be made:

(1) In the estimated cost or delivery schedule, or both;

(2) In the amount of any fixed fee to be paid to the Vendor; and

(3) In such other provisions of this purchase order as may be so

affected, and this purchase order shall be modified in writing

accordingly.

F-9
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ARTICLE 4 - (c) (Continued)

(c) Any claim by Vendor for adjustment under this article must be asserted

within 30 days from the date of receipt by Vendor of the notification

of change; provided, however, that Grumman, if it decides that the

facts justify such action, may receive and act upon any such claim

asserted at any time prior to final payment under this purchase order.

However, nothing in this article shall excuse Vendor from proceeding
with this purchase order as changed.

(d) Notwithstanding the provision of paragraph (b) above, no increase in

the fixed fee shall be made due to any change of the type contemplated
by subparagraph (1) of paragraph (a) above unless such change affects

the estimated cost by more than that portion of the estimated cost set
forth in the Schedule hereof.

A  TCLE> -.SZ  OARDSOF

The Vendor agrees that the performance of work and services pursuant to the

requirements of this purchase order shall conform to high professional
standards.

6 --n sP c oN,coPa c Io OF DEFEC 

(a) All work under this purchase order shall be subject to inspection and

test by Grumman and the Government (to the extent practicable) at all

times (including the period of performance) and places, and in any

event prior to acceptance. Vendor shall provide maintain an inspection

system acceptable to Grumman and Government, covering the work hereunder.

Grumman and/or the Government, through any of its authorized repre-

sentatives, may inspect the plant or plants of the Vendor or of any of

its subcontractors engaged in the performance of this purch_e order.

If any inspection or test is made by Grunm_n and/or the Government on

the premises of the Vendor or any of its subcontractors, Vendor shall

provide and shall require his subcontractors to provide all reasonable

facilities and assistance for the safety and convenience of the Grumman
and/or Government inspectors in the performance of their duties. All

inspections and tests by Grumman and/or the Government shall be performed

in such a manner as will not unduly delay the work. In the performance

of the work required herein, Vendor agrees to give access to and cooperate

with other subcontractors under the prime contract and other prime con-

tractors to be designated by NASA Manned Spacecraft Center (hereinafter

referred to as NASA_4SC) whlchother prime contractors shall assist

NASA/MSC in the technical monitoring of progress required and in the

systems coordination which is necessary for the accomplishment of

responsibilities to be assigned to these other prime contractors. It

is expressly understood that such other prime contractors shall not be

empowered to effect any changes or issue any directions to Vendor for
the work required by this purchase order. Such change and/or directions

sh'all be made in accordance with the clause of this purchase order as

,_,i'_be appropriate.
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ARTICLE 6 - (b) (Continued)

(b) If supplies are ready for delivery hereunder prior to completion of

the qualification tests required by this purchase orderor by any

prior purchase order with Vendor for supplies of the type to be
delivered hereunder, Grumman may nevertheless provisionally accept

such supplies upon (i) satisfactory completionbyVendor of the

acceptance tests for the supplies concerned; (il) tender by Vendor

of the supplies, completed and ready for shipment; and (iii) final

inspection of the supplies by Grumman. In the event that supplies

have been provisionally accepted hereunder, Vendor shall, as a

condition precedent to final acceptance, be obligated to complete

such qualification tests successfully and to incorporate in all

such supplies, (i) corrections of a type required to pass

qualification tests; and (ii) replacements for non-approved,

non-standard parts. At any time during performance of this purchase

order, but not later than seven months after final acceptance by the
Government under the prime contract of all the end items (other than

designs, drawings or reports) delivered by Grumman incorporating

the supplied or lots of supplies under this purchase order, Grumman

may require Vendor to remedy by correction or replacement, as

directed by Grumman, any failure by Vendor to comply with the

requirements of this purchase order. Any time devoted to such

correction or replacement shall not be included in the computation

of the period of time specified in the preceding sentence, except as

provided in paragraph (d) below. Except as otherwise provided in

paragraph (c) below, the cost of any such replacement or correction
shall be included in allowable cost determined as provided in the

article of this purchase order entitled "Allowable Cost, Fixed Fee

and Payment," but no additional fee shall be payable with respect
thereto. Corrected articles shall not be tendered thereafter for

acceptance unless the former tender and the requiremenLuf cozz_cticn
is disclosed. If Vendor fails to proceed with reasonable promptness

to perform such correctiu1_, _,_.

(i) May by contract or otherwise perform such replacement or cor-
rection and charge to Vendor any increased cost occasioned

Grumman thereby, or may reduce any fixed fee payable under

this purchase order (or require repayment of any fixedfee

theretofore paid) in such amount as may be equitable under the

circumstances, or

(2) In the case of articles not delivered, may require the delivery

of such articles, and shall have the right to reduce any fixed

fee payable under this purchase order (or to require repayment

of any fixed fee theretofore paid) in such amount as may be

equitable under the circumstances, or,

(3) May terminate this purchase order for default as provided in
the article of this purchase order entitled "Termination."
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ARTICLE 6 - (c) (Continued)

(c) Notwithstanding the provisions of paragraph (b) above, Grummanmay

at anytime require the correction or replacement by Vendor, without

cost to Grumman, any failure by Vendor to comply with the requirements

of this purchase order, if such failure is due to fraud, lack of

good faith or willful misconduct on the part of any of the Vendor's

directors or officers, or on the part of any of its managers, superin-

tendents or other equivalent representatives, who has supervision

or direction of (i) all or substantially all of Vendor's business,

or (ii) all or substantially all of Vendor's operations at any one

plant or separate location in which th_s purchase order is being

_fn_a n_ (_) _ sep_o+_ arid _^_^ _jor industrial operation

in connection with the performance of this purchase order. Grumman

may at any time also require correction or replacement by Vendor,

without cost to Grumman, _ny such failure caused by one or more

individual employees selected or retained by Vendor after any such

supervisory personnel has reasonable grounds to believe that any

such employee is habitually careless or otherwise unqualified.

(d) Corrected supplies or replaced supplies shall be subject to this

article in the same manner and to the same extent as supplies

originally delivered under this purchase order.

(e) Vendor shall make its records of all inspection work available to

Grumman and/or the Government during the performance of this

purchase order and for such longer period as may be specified in

this purchase order.

(f) Except as provided in this article and as may be provided in the

Schedule, Vendor shall have no obligation or liability to correct or

replace supplies or lots of supplies which at the time of delivery

are defective in material or workmanship or otherwise not in con-

formity with the requirements of this purchase order.

(g) Except as otherwise provided in the Schedule, Vendor's obligation

to correct or replace Gxnnnman-Furnished Property and/or Government-

Furnished Property (which is property in the possession of or

acquired by Grumm_n and/or the Government and delivered or otherwise

made available to Vendor) shall be governed by the article of this

purchase order entitled "Grumman and/or Government Property."

(h) If Grumman has design control over the supplies to be furnished here-

under, Vendor's system of qualify control shall comply with Gramman

Quality Control Procedure, Q.C.P. 2.11 or 2.12, as specified in the

in the Schedule, as in effect on the date of this purchase order and

such Qaality Control Procedure is incorporated herein by reference

and made a part hereof.
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ARTICLE 7 " TEEMINATION

(a) Grumm_n may, at any time, by written order signed by G_amman's Manager

of Procurement, terminate this purchase order in whole or in part.

(I) Whenever Vendor is in default in the performance of this purchase

order in accordance with its terms (including in the term "default"

any such failure by Vendor to make progress in the prosecution of

the work hereunder as endangers such performance), and shall fail

to cure such default within a period of l0 days (or such longer

periods as Grumman may allow) after receipt from Grumman of a

notice specifying the default; or

(2) Whenever for _uy reason Grumman shall determine that such termination

is in the best interests of Grumman and/or the Government.

Any such termination shall be effected by delivery to Vendor of a notice

of termination specifying whether termination is for the default of

Vendor or for the convenience of G_mmnan and/or the Government, the

extent to which performance of work under the purchase order is terminated,

and the date upon which such termination becomes effective. If, after

notice of termination of this purchase order for default under (1) above,

it is determined that Vendor's failure to perform or to make progress in

performance is due to causes beyond the control and without the fault of

negligence of Vendor varsuant to the article of this purchase order

entitled "Excusable Delays," the notice of termination shall be deemed

to have been issued under (2) above and the rights and obligations of

the parties hereto shall in such event be governed accordingly.

(b) If this purchase order is terminated, settlement shall be made in

accordance with the principles and provisions of NASA Procurement

Regalations 8.702 (hereinafter referred to PR) as in effect on the date

of this purchase order except that subpaz'agraph (f) of said NASA PR 8.702

shall not be appiic_oie to Lhi_ ............._ _ _ ...._ except _......._h_ver

the term "one (i) year" appears in subparagraph (c) of said NASA PR 8.702

it shall be deleted and "six (6) months" inserted in lieu thereof. In

applying said principles and provisions of NASA PR 8.702 the terms

"Government" and "Contracting Officer" shall be deemed to refer to

G_amman and the term "Contractor" shall be deemed to refer to Vendor;

provided, however, that nothing contained in this paragraph (b) shall

modify any requirement of NASA PR 8.702 that title shall be transferred

to the Government.

AI_2ICLE 8 - EXCUSABLE DELAYS

Vendor shall not be in default by reason of any failure in performance of

this purchase order in accordance with its terms, or any failure by Vendor to

make progress in the prosecution of the work hereunder which endangers such

performance, if such failure arises out of causes beyond the control and with-

o_t the fault or negligence of Vendor; provided, however, that Vendor has

notified GFamman in writing of the cause of such failure within l0 days from

the beginning thereof.
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9 DISV S,. OF

(a)

(b)

(c)

Notwithstanding any provisions herein to the contrary, if Vendor dis-

agrees with any determination of the Contracting Officer with respect

to allowable costs hereunder, Vendor shall promptly notify Grumman

thereof and the specific reasons thereof and shall furnish any relevant

information and documentation. On receipt of such notification, Grumman

shall promptly negotiate with Vendor to resolve such disagreement. If

Grummanand Vendor agree to accept such determination by the Contracting

Officer, the Vendor shall promptly so advise Grumman in writing. In
the event that Grumman and the Vendor are unable to resolve such dis-

agreement, then Grumman agrees to negotiate with the Contracting Officer

do not reach an agreement satisfactory to the Vendor then, in that event

Grumman agrees to appeal such decision in accordance with the clause of

th_prime contract entitled "Disputes." Grumman further agrees promptly

to furnish Vendor with a copy of such appeal and to permit Vendor to

participate fully under Grumman direction in all phases of the appeal

which affect the Vendor's interest, including preparation of pleadings,

introduction of evidence and presentation of arguments and briefs.

Any decision upon a matter in dispute under this purchase order if

binding upon Grumman, shall also be binding upon Vendor. In no event

shall any of the foregoing be deemed to authorize Vendor a direct appeal

to the Administrator concerned or his duly authorized representative

nor shall it be deemed to authorize Grtumnan and/or the Vendor to pro-

secute an appeal not arising under the prime contract under which this

purchase order is issued.

Any dispute arising under this purchaie order which is not settled by

agreement of the parties or pursuant to paragraph (a) above may be settled

by appropriate legal proceedings.

All costs of any proceedings as hereinabove provided for shall be paid

by Vendor without prejudice to any right Vendor may otherwise have to

the recovery or allowance thereof. Pending any decision, appeal or

judgment referred to in this clause or the settlement of any dispute

arising under this purchase order, Vendor shall proceed diligently with

the performance of this purchase order.

AIVI'ICLE lO - GRL_AND/OR GOVERNMENT PROPERTY

(a) Grumman shall deliver to Vendor, for use in connection with and under

the terms of this purchase order, the property described in the VR

or Specifications, together with such related data and information as

Vendor ma_ request and as may reasonably be required for the intended

use of property. Ar_ such property shall be hereinafter referred to as

"Grumman or Government Furnished Property," and property solely be-

longing to Gru_nanmay hereinafter be referred to as "Grunm_n-Furnished

Property," and any such property solely belonging to the Government

hereinafter may be referred to as "Government-Furnished Property."

The delivery or performance dates for the supplies or services to be
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ARTICLE i0 - (a) (Continued)

furnished by Vendor under this purchase order are based upon the

expectation that Grumman or Government _arnished Property suitable for

use gill be de±ivered to Vendor at the times stated in the delivery

schedule or, if not so stated, in sufficient time to enable Vendor to

meet such delivery or performance dates. In the event that Grumman or

Government Furnished Property is not delivered to Vendor by such time

or times, Gramman shall, upon timely written request made by Vendor,

make a determination of the delay occasioned Vendor and shall equitably

adjust the estimated cost, fixed fee, or delivery or performance dates,

or all of them, and any other contractural provisions affected by such

delay, in accordance with the procedures provided for in the article

of this purchase order entitled "Changes." In the event that Grumman

or Government Furnished Property is received by Vendor in a condition

not suitable for the intended use, Vendor shall, upon receipt thereof

notify Grumman of such fact and, as directed by Grumman, either (i)

return such property at Grumman's expense or otherwise dispose of the

property, or (ii) effect repairs of modification. Upon completion of

(i) or (ii) above, G_n, upon written request of Vendor shall

equitably adjust the estimated cost, fixed fee, or delivery of per-

formance dates, or all of them, and any other provision of this purchase

order affected by the return or disposition, or the repair or modification,

in accordance with the procedures provided for in the article of this

purchase order entitled "Chsm_ges." The foregoing provisions for adjust-

ment are exclusive and G_nmnan shall not be liable to suit for breach

of contract by reason of any delay in delivery of Grumman or Government

Furnished Property or delivery of such property in a condition not

suitable for its intended use.

(b) Title to all Grumman-Furnished Property shall remain in Grumman.

Title to all Government-Furnished Property shall remaln in the Govern-

ment. Title to all property purchased by Vendor for the cost of which

Vendor is entitled to be reimbursed as a direct item of cost under this

purchase order shall pass to and vest in the Government upon delivery

of such property to Vendor. Title to other property, the cost of which

is reimbursable to _ndor under this purchase order, shall pass to and

vest in the Government upon (i) issuance for use of such property in the

performance of this purchase order, or (ii) commencement of processing

or use of such property in the performance of this purchase order, or

(iii) reimbursement of the cost thereof by Grumman, in whole or in the

percentage prevailing by reason of the article of this purchase order

entitled "Allowable Cost, Fixed Fee and Payment," whichever occurs

first. All Government-Furnished Property together with all property

acquired by Vendor, title to which vests in the Government under this

paragraph, are subject to the provisions of this article and are

hereinafter collectively referred to as "Government Property."
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ARTICLE i0 - (c) (Continued)

(c) Title to the Grumman-Furnished Property and/or Government Property

shall not be affected by the incorporation or attachment thereof to

any property not owned by Grumman or the Government, nor shall such

Gramman-Furnished Property, or any part thereof, be or become a fix-

ture or lose its identity as personalty by reason of affixation to

any realty. Vendor shall comply with the provisions of the "Manual

for Control of Government, Property in Possession of Contractors"

(Appendix B, Armed Services Procurement Regulation), as in

effect on the date of this purchase order, which Manual is hereby

incorporated by reference and made a part hereof.

(d) 'Fne Grumman-Furnished Property and/or Government Property provided

or furnished pursuant to the terms of this purchase order shall,

unless otherwis_ provided herein, be used only for the performance

of this purchase order.

(e) Vendor shall maintain and administer in accordance with sound in-

dustrial practice a program for the maintenance, repair, protection

and preservation of Grumman-Furnished Property and/or Government

Property so as to assure its full availability and usefulness for

the performance of this purchase order. Vendor shall take all

reasor_ble steps to comply with all appropriate directions or

instructions which Grumman or the Government may prescribe as

reasonably necessary for the protection of Grumman-Furnished Pro-

perty and/or Government Property.

(f) Vendor shall be liable for loss or destruction of or damage to

Grumman-Furnished Property and/or Government Property in its posses-

sion or control in connection with the work to be performed under

this purchase order. Vendor is required to return all Grumman-Furnished

Property and/or Government Property in as good condition as when received,

except for reasonable wear and tear or for the utilization of the

property in accordance with the provisions of this purchase order.

(g) Gx-amman and/or the Government shall be at reasonable times have access

to the premises where any of the Grumman-Furnished Property or Govern-

ment Property is located.

(h) The Grummn-Furnished Property and/or Government Property shall remain

in possession of Vendor for such period of time as is required for the

performance of this purchase order unless Grtumnan determines that the

interests of GFamman or the Government require removal of such property.

In such case Vendor shall promptly take such action as Grummanmay

direct with respect to the removal and shipping of such property. In

any such instance, this purchase order may be amended to accomplish

an equitable adjustment in the terms and provisions hereof.
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ARTICLE i0 - (it (Continued)

(it Upon completion of this purchase order, or at such earlier dates as

may be fixed by Grumman, Vendor shall submit to Grtunman in a form

acceptable to Grumman, inventory schedules covering all items of

Grumman-_arnished Property and/or Government Property not consumed

in the performance of this purchase order, or not theretofore delivered

to Grumman, and shall deliver or make such other disposal of such

G_nman-Furnished Property and/or Government Property as may be directed

or authorized by Grumman. The net proceeds of any such disposal shall

be credited to the cost of the work covered by this purchase order or

shall be paid in such manner as Grumman may direct. The foregoing

provisions shall apply to scrap from Grumman-Furnished Property and/or

Government Property; provided, however, that Granmanmay authorize or

direct Vendor to omit from such inventory schedule any scrap consisting

of cutting and processing waste, such as chips, cuttings, borings,

turnings, short ends, circles, trimmings, clippings, and remnants, and

to dispose of such scrap in accordance with Vendor's normal practice

and account therefor as a part of general overhead or other reimburse-

able costs in accordance wlth Vendor's established accounting procedures.

(jr

(k)

Unless otherwise provided herein, Grumman shall not be under any duty

or obligation to restore or rehabilitate, or to pay the cost of the

restoration or rehabilitation of Vendor's plant or any portion thereof

which is affected by the removal of any Grumman-Furnished Property and/

or Government Property.

(i) Within 60 days after delivery of the first unit(s) of supplies

called for in this purchase order, Vendor shall submit to Grumman

a list of tools completed as of the delivery of the first unit,

detailing the qaantity, the description, tool number and the

individual cost (reasonably estimated if necessary) of each tool

together with the part number for which it is used. Vendor shall

identify all tools using Grumm_n Tool and Equipment Codes. Vendor

may use own existing identification system, in addition thereto.

(2) Thereafter, Vendor shall submit quarterly (not later than 30 days

after the end of the month of each calendar quarter) a similar

list of tools which have been completed since the submission of

the previous list. If there are no additional completed tools

to report at the date of quarterly submission, a statement to

that effect will be submitted. The completion invoice shall be

accompanied by a list of any tools completed and not previously

reported.

(3) Each list shall be certified as follows:

"We certify that we, as custodian, are accountable to Grumman

for the above tools, that they are the property of the U.S. Govern-

ment, that they have been so identified, and that they are

available for inspection by Government Representatives."
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ARTICLE ii - PATENTS AND DATA

(a) The clauses contained in the following paragraphs of NASA PR or other

NASA documents as in effect on the date of this purchase order (or as

otherwise indicated below or in the VR, are incorporated herein by

reference and made a part hereof: 9.105, Notice and Assistance Regarding

Patent Copyright Infringement; 9.107, Filing of Patent Applications;

9ol01, Property Rights in Inventions (November 1962); 9.203-1, Rights

in Data; 9.108(a)_ Payment of Royalties; and in order to make the con-

tent of these clauses applicable to this purchase order, the term

"Contractor" shall mean Vendor, the term "Contract" shall mean this

purchase order, the term "Contracting Officer" in 9.105 and 9.203-1(d)

shall mean the Contracting Officer and G_[mms.n9 8m_a term "gover__ent"

in 9.203-1 shall mean Government and Grumman. Vendor agrees to and

pursuant to such clause but only to the extent necessary to enable

Gramman to fulfill its obligations under the prime contract.

(b) Rights in Photographic Data

(i) The term "Photographic Data" as used herein includes writings,

sound recordings, pictorial reproductions, drawings or other

graphical representations, and works of any similar nature

(whether or not copyrighted) which are specified to be delivered

elsewhere in this _irchase order. The term does not include

financial reports, cost analyses, and other information incidental

to purchase order administration.

(2) All Photographic Data first produced in the performance of this

purchase order shall be the sole property of the Government. The

Vendor agrees not to assert any rights at common law or equity

and not to establish any calim to statutory copyright in such

Photographic Data. The Vendor shall not publish or reproduce

such Photographic Data in whole or in part or in any manner or

form, nor authorize other so to do, without the written consent

of the Government until such time as the Government may have

released such Photographic Data to the vablic.

(3) The Vendor agrees to grant and does hereby grant to the Government

and its officers, agents and employees acting within the scope

of their official duties, a royalty-free, nonexclusive, and irrevo-

cable license throughout the world (i) to publish, translate,

reproduce, deliver, perform, use and dispose of, in any manner,

any and all Photographic Data not first produced or composed in

the perfo_nance of this purchase order but which is incorporated

in the work specified to be delivered under this purchase order;

and (ii) to authorize others so to do.
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(4) The Vendor shall indemnify and save and hold harmless Gramman

and the Government, their officers, agents and employees acting

within the scope of their official duties against any liability,

including costs and expenses, (i) for violation of proprietary

rights, copyright or right of privacy, arising out of the publica-

tion, translation, reproduction, delivery, performance, use or

disposition of any Photographic Data furnished under this purchase

order or (ii) based upon any libelous or other unlawful matter

contained in such Photographic Data.

Nothing contained in this clause shall imply a license to

GF_m_n or the Government under any patent or be construed as

affecting the scope of any license or other right otherwise

granted to the Government under any patent.

(6) Paragraphs (3) and (4) above are not appiic_ole to _terial

furnished to the Vendor by Grumman and incorporated in the work

furnished under the purchase order; provided, such incorporated

materlal is identified by the Vendor at the time of delivery of
such work.

(c) Reporting of New Technology

(1) As used in this clause and in the Property Rights in Inventions

clause which is incorporated in this purchase order, the following

terms have the meanings assigned:

(A) "Reportable item" means any invention, discovery, improve-

ment or innovation, whether or not the same is susceptible

of protection under the United States patent laws, which

is made in the performance of work under this purchase

order or in the performance of any work done upon an under-

standing in writing that this purchase order would be

awarded;

(B) "Made" means conceived or first actually reduced to practice,

and "making" means conceiving or first actually reducing to

practice;

(c) "Invention" means any reportable item which appears to

fall within a statutory class of patentable subject matter

(35 U.S.C. i01 and 171) and which has a reasonable possibil-

ity of being patentable;

(D) "Subcontract" and "subcontractor" means any subcontract or

subcontractor of the Vendor, and includes any lower-tier

subcontract or subcontractor under this purchase order;
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(E) When this clause and the Property Rights in Inventions

clause are included in any subcontract, "Contractor" shall

be read as "subcontractor" and "contract" shall be read as

"sub contract" ;

(F) "Person" means any individual, partnership, group, corpor-

ation, association, institution or other entity; and

(G) "Administrator" includes the Administrator of NASA and his

duly authorized representative.

(2) Vendor shall conduct a continual review of the results of the

work performed under this purchase order for the purpose of

identifying reportable items and shall furnish promptly to

Grumman a written report concerning each reportable item.

Such a report shall include:

(A) Such technical detail as is necessary to identify, describe

and convey an understanding of the nature, purpose, opera-

tion and physical (electrical, chemical, etc.) characteristics

of each reportable item;

(B) A designation of each reportable item considered by the

Vendor to constitute an invention;

(C) A statement which sets forth the relationship of each

reportable item to the present purchase order work; and

(D) A statement of all apparent uses in which each reportable

item may find application.

(3) In addition to the report required in (2) above, the Vendor shall

furnish to Grumman within one month followlng each semi-annual

anniversary date of this purchase order a summary of the review

activities undertaken an_ the results thereof which shall include:

(A) A written report as required by (2) above for each reportable

item not previously reported.

(B) A statement listing each subcontract containing this Reporting

of New Technology clause and the Property Rights in Inventions

clause, stating the name and address of each subcontractor,

describing the work to be performed, and giving the estimated

completion date of each subcontract.
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(4) After completion of the purchase order and prior to final payment,

Vendor shall furnish a report:

(A) Listing all reportable items or certifying that there were

no reportable items; and

(B) Confirming or correcting previous information submitted

regarding subcontracts, or certifying that no such sub-
contracts were awarded.

(A) In each subcontract hereunder involving research, experimental,

design, engineering or development work, Vendor shall include

the Property Rights in Inventions clause which is incorporated

in this purchase order and this clause, except for paragraph

(6) below.

(B) In each subcontract hereunder of over $50,000 which calls

for work of the type described in (5) (A), the Vendor

shall, prior to tendering final payment:

(i) Obtain from an official having authority to execute

such subcontract on behalf of the subcontractor, a

letter certifying the compliance by the subcontractor

with this clause and the Property Rights in Inventions

clause which is incorporated in this purchase order; and

(ii) Submit a copy of such letter to G_an.

(c) In the event of refusal by a subcontractor to accept this

clause and the Property Rights in Inventions clause or

either of them, Vendor shall promptly notify Grumman of

such refusal and shall not execute the subcontract in

question until provisions have been approved in writing

by Grumman for inclusion in said subcontract.

(D) Vendor shall, prior to final payment hereunder, furnish,

on behalf of' vendor, from an official having authority to

execute such purchase order on behalf of the Vendor, a

letter certifying compliance by the Vendor with this clause

and the Property Rights in Inventions clause which is

incorporated in this purchase order.

(A) Except as provided in subparagraph (B) below, if the Vendor

fails to comply with the provisions of this clause or of

the Property Rights in Inventions clause which is incorpor-

ated in this purchase order_ there shall be withheld from

payment, until such failures have been corrected, either
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ten percent (10%) of the amount of this purchase order, or

fifty thousand dollars ($50,000), whichever is less. After

payment of eighty-five percent (85%) of the amount of this

purchase order, as from time to time amended, payment shall
be withheld until a reserve of either ten percent (10%) of

such amount or fifty thousand dollars ($50,000), whichever

is less, shall have been set aside, such reserve or balance
to be retained until the Vendor shall have complied with the

provisions of this clause and the Property Rights in Inven-

tions clause as aforesaid. In the event that Vendor does

not comply with the provis_n_ a_oo_ _.,_ yea,-............ _ w_w_ one

after final payment (exclusive of the amount withheld) of

this purchase order, any amount actually withheld under the

provisions of this purchase order and authorized to be with-

held under this paragraph (6) shall be deemed to be liquidated

damages for noncompliance with this clause. No amount

shall be withheld under this paragraph (6) so long as the

amount specified in this paragraph (6) is being withheld

under the provisions of this purchase order. The payment

of any amount or withholding thereof under this paragraph (6)

shall not be construed as a waiver of any rights accruing to

the Government under this purchase order.

(B) Subparagraph (A) does not apply when the purchase order is

a no fee purchase order with an educational institution.

In no fee contracts with nonprofit institutions other than

educational institution, the percentage amount specified to

be withheld in subparagraph (A) above is reduced from ten

percent (10%) to one percent (1%).

(7) The Government may duplicate, use and disclose in any manner

and for any purpose whatsoever, and have others so do, all

reports required by paragraphs (2) and (3) of this clause.

(d.) The prime contract contains an Authorization and Consent clause, as

defined in NASA PR 9.103(b), the benefits of which extend to this

purchase order, or any part hereof, or any amendment hereto_ or any

subcontract hereunder (including any lower-tier subcontract).

(e) None of the supplies furnished hereunder or tools used for producing

such supplies, if specially designed for or by Grtummmq, shall be

duplicated for others without the prior written consent of Grumman.
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(a) This purchase order shall not, nor shall any interest therein, be

assigned or transferred by Vendor to any corporation, partnership,

individual or others without the prior written consent of Grumman.

(b) Vendor shall not, without the prior written consent of Grtumnan,

place any subcontract which:

(1) Is on a cost-plus-a-fee, time and material, or labor-hour

basis; or

(2) Is on a fixed price basis exceeding in dollar amount 825,000;

or

(3) Is for the fabrication, purchase, rental, installation or

other acquisition, of any item of industrial facilities, or

is for special tooling, having a value in excess of $1,000.

Grumms_n may, in its discretion, ratify in writing any such subcontract;

such action shall constitute the consent of Grumman as required by

this paragraph (b).

(c) No subcontract placed under this purchase order shall provide for

payment on a cost-plus-a-percentage-of-cost-basis.

(d) When a subcontract is within the provisions of paragraph (b), above

and involves an amount estimated to be $100,000 or more or may be

anticipated to aggregate $100,000 or more with add-ons, Vendor shall

submit a procurement plan at least twenty days prior to Vendor

issuing any request for quotation which shall contain:

(1) A detailed statement of the proposed scope of work.

(2) An invitation list, _le criteria used in establishing the list

and the proposed method of selecting the subcontractor.

(3) The estimated dollar value of the proposed procurement and the

projected dollar value which may normally be expected to result

from this procurement.

(4) The type of subcontract, i.e., Cost, Cost-Plus-Fixed-Fee, Fixed

Price, etc.

(5) The estimated period of performance and, where such period

extends beyond the period for which funds are allotted to this

purchase order, the proposed limitation upon funds payable
under the subcontract.
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(6) A statement of the rights to data accruing to the National

Aeronautics and Space Adadnistration under the proposed sub-

contract.

(7) A statement of the Rights of Access to subcontractor's plants

by other prime contractors.

(8) The reporting requirements to be included in the proposed sub-

contract.

(9) Items of unusual nature pertaining to this proposed subcontract

and all other information necessary to present a complete picture

of the proposed procurement.

No arrangement as to subcontract award of those subcontracts described

in this paragraph (d) shall be made by Vendor prior to receipt of

consent from Grumman. The above information shall be submitted upon

request on any other proposed subcontract referred to in (b) above.

(e) _!he Vendor shall give Grum_an immediate notice in writing of any

action or suit filed, and prompt notice of any claim made against

the Vendor by any subcontractor or Vendor which, in the opinion of

the Vendor, may result in litigation, related in any way to this

purchase order with respect to which the Vendor may be entitled to

reimbursement from Grumm_n.

(f) She Vendor shall (i) insert in each price redetermination or incentive

price revision subcontract hereunder the substance of the "Limitation

on Payments" provision set forth in paragraph (j) of the clause

described by Section 7.108 of the NASA Procurement Regulation,

including subparagraph (4) thereof, modified to omit mention of the

Goverrment and reflect the position of the Vendor as purchaser and

of the Government and reflect the position of the Vendor as purchaser

and of the subcontractor as Vendor, and to omit that portion of

subparagraph (3) thereof relating to tax credits, and (ii) include in

each cost-reimbursement type subcontract hereunder a requirement that

each price redetermination and incentive price revision subcontract
thereunder will contain the substance of the "Limitation on Payments"

provision, including subparagraph (4) _lereof_ modified as outlined

in (i) above.

(g) To facdIliitate small business participation in subcontracting under

this purchase order, the Vendor agrees to provide progress payments

on the fixed price types of subcontracts of those subcontractors

which are small business concerns, in conformity with the stsm_dards

for customary progress stated in paragraphs 503 and 514 of Appendix E
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of the Arnmd Services Procurement Regulation, as in effect on the

date of this purchase order. The Vendor further agrees that the need

for such progress payments will not be considered as a handicap or

adverse factor in the award of subcontracts.

(h) The substance of paragraphs (d), (e) and this paragraph (h) sh_ll

be included in each subcontract hereunder which involves an amount

estimated to be $i00,000 or more or may be anticipated to aggregate

$i00,000 or more with add-ons, modified to reflect the position of

subcontractors or vendors.

ARTICLE 13 - ADDITIONAL NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROCt_KEMENT REGULATIONS t CLAUSES

TT_e contract clauses contained in the following paragraphs of the

NASA PR_ as in effect on the date of this purchase order, are

incorporated herein by reference and made a part hereof: 1.307.2

Priorities, Allocations and Allotments; 1.707-3(b), Small Business

Subcontract Programs; 6.104-5, Buy American Act; 7.103-13, Re-

negotiation; 7.103-19, Officials not to Benefit; 1.503, Covenant

Against Contingent Fees; 7.104-4, Notice to the Government of Labor

D_sputes_ 7-i04.11(a), Excess Profit_ 7.204-12 Security Requirements;

1.707-3(a), Utilization of Sm_[l Business Concerns; 7.104-20,

Utilization of concerns in Labor Surplus Areas; 7.203-7, Records;

12.203, Convict Labor9 12.604, Walsh-Healey Public Contracts Act;

12.802, Nondiscrimination in Employment.

In all such clauses, where necessary to make the context applicable

to this purchase order, the term "Contractor" and equivalent phrases

shall mean "Vendor/' and the terms "Government" and "Contracting

Officer" and equivalent phrases shall mean "Grumman".

(b) Contract Work Hours Standards Act - Overtime Compensation

This purchase order_ to the extent that it is of a character specified

in the Work Hours Act of 1962 (Public Law 87-581, 76 star. 357-360)

and is not covered by the Walsh-Heale[ Public Contracts (41 U.S. Code

35-45), is subject to the following provisions and to all other

provisions and exceptions of said Work Hours Act of 1962.

(i) Overtime requirements

No Vendor or subcontractor contracting for any part of the pur-

chase order work shall require or permit any laborer or mechanic

to be employed on such work in excess of eight hours in any

calendar day or in excess of forty hours in any workweek unless

such laborer or mechanic receives compensation at a rate not
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less than one and one-half times his basic rate of pay for all

hours worked in excess of eight hours in any calendar day or

in excess of forty hours in such workweek, whichever is the

greater number of overtime hours.

(2) Violations_ liability for unpaid wa_es; liquidated damages

In the event of any violation of the clause set forth in paragraph

(1), the Vendor and any subcontractor responsible therefore

shall be liable to any affected employee for his unpaid wages.

In addition, such Vendor or subcontractor shall be l_able to

the United States (in the case of work done under contract for

the District of Columbia or a territory, to such District or to

such territory), for liquidated damages. Such liquidated damages

shall be computed, with respect to each individual laborer or

mechanic employed in violation of the clause (1), in the sum of

$10 for each calendar day on which such employee was required or

permitted to work in excess of eight hours or in excess of forty

hours in a workweek without payment of the overtime wages

required by the clause (1).

(3) Withholdin5 for unpaid wases and liquidated damases

The Federal agency for which the purchase order work is done or

by which financial assistance for the work is provided may with-

hold, or cause to be withheld, from any monies payable on account

of work performed by the Vendor or sx_contractor, the full amount

of wages required by the purchase order and such sums as may

administratively be determined to be necessary to satisfy any

liabilities of such Vendor or subcontractor for liquidated

damages as provided in clause (2).

(4) Insertion of clauses in subcontracts

The Vendor agrees to insert the foregoing clauses (1), (2) and

(3), and this clause (4), in all subcontracts.

ARTICT_E 14 - LIMITATION OF REPORTS

The reporting requirements of this purchase order are subject to the

Government Printing and Bindi_g Reg_fLations published by the Joint Com-

mittee on Printing, Congress of the United States, and the Vendor shall be

governed accordingly.
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(a) It is estimated that the total cost to Grumman, inclusive of any

fix___d fee, for the performance of this purchase order will not
exceed the estimated cost and fixed fee set forth in the Schedule

and the Vendor agrees to use its best efforts to perform the work

specified in the Schedule and all obligations under this purchase

order within such estimated cost. The fixed fee for complete

performance of this purchase order is specified in the Schedule.

(b) _T_e sum presently available for payment and allotted to this pur-

chase order, the items covered thereby and the period of performance

which it is estimated the allotted amount will cover, are specified

in the Schedule. It is anticipated that from time to time addi-

tional funds will be allotted to this purchase order up to the full

estimated cost, including any fixed fee. When additional funds are

allotted from time to time for continued performance of the work,

the pa_'ties shall agree as to the applicable estimated period of

purchase order performance which shall be covered by such funds and

the purchase order Schedule amended accordingly. The Vendor agrees

to perform or have performed work on this purchase order up to the

point at which in the event of termination of the purchase order for

the convenierce of Grumman or the Government pursuant to the clause

of this purchase order entitled "Termination," the total amount paid

and payable by Grumman pursuant to any settlement including cost and

fixed fee under paragraph (e) of such clause would, in the exercise

of reasonable judgment by the Vendor, approximate the total amount

at the time allotted to this purchase order. The Vendor shall not

be obligated to continue performance of the work beyond such point.

(c) Grumman shallnot be obligated to reimburse the Vendor for costs

incuz'red (including amounts payable in respect to subcontracts and

termination settlement costs) and to pay any fixed fee to which the

Vendor may be entitled in excess of the total amount from time to

time allotted to this purchase order. However, when and to the

extent that the total amount allotted to this purchase has been

increased_ any costs incurred by the Vendor and any fixed fee to

which the Vendor may be entitled 3 prior to the increase and in

excess of the amount previously allotted shall be allowable to the

same extent as if such costs had been incurred and fee earned after

such increase in amount allotted

(d) In the event funds allotted are considered by the Vendor to be

inadequate to cover the work to be performed for the period set

forth in the Schedule_ the Vendor shall notify Grumms_ in writing

when within the next thirty (30) days the work will reach a point_

at which_ in the event of termination of this purchase order for

the convenience of Grunm_n or the Government pursuant to the clause

of this purchase order entitled "Termination" the total amount paid

and payable by Grumman pursuant to a settlement including cost and
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fixed fee under paragraph (e) of such clause will approximate eighty-

five percent (85%) of the total amount then allotted to the purchase
order. The notice shall state the estimated date when such point will

be reached and the estimated amount of additional funds required to

continue performance for the period set forth in the Schedule. The

Vendor shall, thirty (30) days prior to the end of the period specified

in the Schedule, advise Grumman in writing as to the estimated amount

of additional funds which will be required on the basis of the Obligation

for performance in accordance with paragraph (b) of this clause, for

the timely performance of the work under the purcha._e order for such

further period as may be specified in the Schedule or otherwise agreed

to by the parties. If, after such notification, additional funds are

not allotted by the end of the period set forth in the Schedule, or

an agreed date in substitution therefore, Grumman will, upon written

request of the Vendor, terminate this purchase order on such date, or

on a date to be specified in such request, on which the Vendor, in the

exercise of his reasonable judgment, estimates that he will have dis-

charged his obligation to perform hereunder in accordance with paragraph

(b) of this clause, whichever is later, pursuant to the provisions of

the clause of this purchase order entitled "Termination."

(e) When additional funds are allotted from time to time for continued

performance of the work under this purchase order, the parties shall

agree as to the applicable period of purchase order performance which

shall be covered by such funds, and the provisions of paragraph (b),

(c), and (d) of this clause shall apply in like manner to such addi-

tional allotted funds and substituted date pertaining thereto, and

the purchase order shall be amended accordingly.

(f) Grummanmay at any time prior to termination allot additional funds,

for this purchase order, and, with the consent of the Vendor, after

notice of termination_ may rescind such termination in whole or in

part, and allot additional funds for this purchase order.

(g) In the event that sufficient amounts are not allotted to this pur-

chase order to allow completion of the work contemplated by this

purchase order, theVendor shall be entitled, subject to the

limitations of paragraph (c) of this clause, to a percentage of the

fixed fee set forth in the Schedule equivalent to the percentage of

completion of the work contemplated by this purchase order.

(h) Nothing in this clause shall affect the right of Grumman to terminate

this purchase order pursuant to the clause of this purchase order

entitled "Termination."
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(i) For the purpose of this clause, the allotment(s) specified in the

Schedule shall not be decreased without the consent of the Vendor.

(j) This clause shall be applicable and the clause of this purchase

order entitled "Limitation of Cost" inapplicable until such time

as an amount equal to the total estimated cost and fee set forth

in the Schedule is allotted to this purchase order and thereafter

the clause of this purchase order entitled "Limitation of Cost"

shall be applicable and this clause inapplicable.

ARTICLE 16 - DATA REQUIREMENTS

(a) To the extent that the following data are not elsewhere required

to be furnished to Grummsm under this purchase order, and is of the

type retained by Vendor in the normal course of business, the Vendor,

upon written request of G_mmman at any time during purchase order

performance orwithin one year after final payment to Grumman ufider

the prime contract, shall furnish the following:

(i) A set of engineering drawings necessary to enable reproduction

or, where appropriate, manufacture of any equipment or items

furnished under the purchase order (other than components or

iten_ of standard commercial design or items fabricated hereto-

fore)_ or a set of flow sheets and engineering drawings

necessary to enable performance of any process developed under

the purchase order. Such set(s) of drawings and flow sheets

shall be reproducible copies incorporating all changes mmle in

the equipment or process in the form in which it was delivered

to Grumman.

(2) Any of the following data which are necessary to explain or

help Grumman technical personnel understand any equipment,

items or process developed under the purchase order and fur-

nished to Grtunman:

(A) A copy (which shall be a reproducible master if one is so

requested) of drawings and other technical data used in

or prepared in connection with the development, practice

and testing of any process or processes required under the

purchase order, or with the development, fabrication,

(other than items of standard commercial design or items

fabricated heretofore), is required under the purchase

order.

(B) A report of all studies made in planning the work, and in

developing background research for the work, including

citation references to all such background research, and
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a copy of all compilations, digests or analyses of such

background research compiled in connection with the

performance of this purchase order.

(C) A copy (which shall be a reproducible master if one is

so requested) of design studies, research notes, para-

meter and tolerance studies, drawings, including Vendor's

indentification of symbols and markings, specifications,

test results and any other technical information used in

any research, development, design, engineering, and test-

ing required in the performance of this purchase order,

including test equipment and related items, together with

any information as to safety precautions which may be

necessary in connection with the manufacture, storage, or

use of the equipment, material, or process, if any, in the

event that any equipment, material or process is the

subject of research under this purchase order. The Vendor

shall not be required to furnish any background data which

may be described in (B) or (C) above unless such data are

essential and closely related to the purchase order work.

(b) All reports, data, and recorded information which are requi_d to

be ftu'nished by the Vendor under this provision, as well as all

other reports of a technical nature required to be furnished under

this purchase order, are "Subject Dat_' within the meaning of the

clause incorporated by reference in this purchase order entitled

"Rights in Data".

(c) Nothing contained in this "Data Requirements" clause shall require

the Vendor to deliver (1) any data, the delivery of which is excused

by paragraph (i) of the clause incorporated by reference in this

purchase order entitled "Rights in Data"; or (2) data previously

developed by parties other than the Vendor, independently of this

purchase order and acquired by Vendor prior to this purchase order

under conditions restricting Vendor's right to disclose the same.

If any of the data requested is in the public domain or copyrighted,

it will be sufficient for the Vendor to identify the data and furnish

a citation as to where it may be found.

Any reproducible copies requested under this "Data Requirements"

article shall be of a type and prepared in accordance with good

conm_ercial practice.

In the event Grumman requests the delivery of data by the Vendor,

as contemplated by (a) above, prior to final payment, such request

shall be treated as a change under the clause of this purchase

order entitled "Changes" and _.u equitable adjustment in the estimated
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cost and any fixed fee shall be made to cover the cost of preparing

drawings called for in (a) (i) above, and of collecting, preparing,

editing, duplicating assembling, and shipping the date requested under

(a) above, but only to the extent that the Vendor warrants that such

costs were not included in the estimated cost and fixed fee of the

purchase order. The Vendor shall comply with requests of Grumman made

under (a) above, within one year following final payment to Grtumnan

under the Prime Contract, provided, that suitable provision is made for

reimbursement of the additional costs of complying with such request,

together with a reasonable fee, such additional costs being limited

to the costs set forth above, and warranted to have been excluded

from the estimated cost and fixed fee of the purchase order. Any

adjustment or payment under this paragraph (e) shall not include

any amount for the value of the data, as distinguished from the
costs set forth above.

ARTICLE 17 - VENDOR'S INDEPENDENT RESEARCH PROGRAMS

Any invention made in the performance of any work by the Vendor under

the Vendor's own product improvement program or the Vendor's independent

research program, even though supported by an allowance of costs for such

program as a part of the overhead costs hereof, will not be subject to the

"Property Rights in Inventions" clause of this purchase order unless said

work is identified in wiring as being requested in the performance of this

purchase order.

ARTICLE 18 - INCENTIVE PROVISIONS

(a) Grunmmm shall have the right, upon written notice to the Vendor, to

require the Vendor to enter into negotiations concering the incor-

porations of appropriate incentive provisions into the purchase order.

(b) The Vendor may request at any time that negotiations be entered into

concerning appropriate incentive provisions.

(c) If such negotiations result in an agreed incentive provision, it will

be incorporated herein by an amendment to the purchase order.

ARTICLE 19 - PLACE OF PERFORMANCE

(a) [he Vendor shall perform all work called for herein at the Vendor's

plants as set forth elsewhere in this purchase order except for work

to be accomplished by subcontractors.

(t) The Vendor shall promptly notify Grumman of any contemplated change in

location for the performance of work from the locations designated above.

Prior approval of Grumm_n shall be obtained by the Vendor before making

any change in location for the performance of work herein, if the cost

of performing such work is estimated to exceed $50,000.
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ARTICLE 20 - VISITS TO VENDOR'S PLANTS

Authorized representatives of Grumman and NASA shall have the right to

visit the Vendor's and its subcontractors' plant(s) at any time during

the performance of this purchase order for the purpose of making any in-

spections or obtaining any information. Prior notification of such visits

shall be given Vendor's personnel to minimize interference with normal

operations of such plant(s).

ARTICLE 21 - RELEASE OF NEWS INFORMATION

No news release, public announcen_nt, denial or confirmation of some or part

of the subject matter of this purchase order or any phase of any program

hereunder shall be made without the prior approval of Grumma_.

ARTICLE 22 - VE_.[DOR AND SUBCONTRACTOR COST OR PRICING DATA

(a) (1)

(2)

lhe vendor shall require, under the situations described in

(2) below, unless exempted under the exceptions set forth in

(3) below, each subcontractor under this purchase order to

submit cost or pricing data and to certify that, to the best

of his knowledge and belief, such cost or pricing data are

accurate, complete and current.

The cost or pricing data called for under (i) above shall be

submitted prior to (i) the award of each subcontract the

price of which is expected to exceed $100,000 and (ii) the

pricing of each change or modification to a subcontract under

this purchase order for which the price adjustment is expected

to exceed $100,000.

(3) Cost or pricing data need not be furnished pursuant to this

paragraph (2) where (i) Vendor has not been required to furnish

cost or pricing data and to certify that it is accurate,

complete and current; and (ii) the price or price adjustment is

based on adequate price competition, established catalog or

maz'ket prices of commercial items sold in substantial quantities

to the general public, or prices set by law or regulation.

(4) In submitting the cost or pricing data, the subcontractor shall

use the form of certificate set forth in paragraph (b) below

and certify that the data are accurate, complete and current

as of a date prior to and as close as practicable to the date

of award of the subcontract or to the date of the price adjust-

ment of any change or modification. Such cost or pricing data

and certificate of current cost or pricing data shall be sub-

mitted by subcontractors to the Vendor (or, to their immediate

next, higher tier subcontractor, for delivery to Grumman through

successive higher tiers of subcontractors).
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ARTICLE22 - (b) (Continued)

(b) The certificates required by this clause shall be in the form set

forth below. The second date shown in the certificate shall be

prior to s_nd as close as practicable to the date of agreement of the

related negotiated price or price adjustment. When the certificate

is to be submitted by a subcontractor, the words "Grumman or its

representative" shall be deleted and the name of the firm requiring

the certificate shall be inserted. Title i0 U.S.C. Section i001

prescribes criminal penalties for making false representations to
the Government.

CONTRACTOR'S CERTIFICATE OF CURRENT COST

OR PRICING DATA (November 1_62)

This is to certify that, to the best of my knowledge and belief:

(i) complete pricing data or cost data current as of

Date

have been considered in preparing the

Describe the proposal,

quotation, request for price adjustment, or other submission

involved giving appropriate identifying number, e.g., REPNo.)

and submitted to _umman or its representative;

(ii) a/l significant changes in the above data through

Date

have been similarly submitted; and no more recent significant

change in su_ data was knownto We undersigned at the time.

of ez_cuting this certificate; an

(iii) all of the data submitted me accurate.

NAME

TITLE

FIRM

Date of Execution
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ARTICLE 22 - (c) (Continued)

(c) For purposes of verifying that cost or pricing data required to be

submitted and certified to, either during negotiation of this pur-

chase order or pursuant to the provisions of this clause are

accurate, complete, and current, the Contracting Officer, or his

authorizedrepresentatives, shall - until the expiration of three

years from the date of final payment under this purchase order -

have access to and the right to examine those books, records,

documents and other evidence which will permit adequate evaluation

and projections used therein, which were available to the Vendor as

of the date of execution of the Contractor's Certificate of Current

Cost or Pricing Data.

kaJ whenever the price of any change or modification to this purchase

order is expected to exceed $i00,000, except where the price is

based on adequate price competition, established catalog or market

prices of commercial items sold in substantial quantities to the

general public, or prices set by law or regulation, the Vendor

agrees to furnish Grumman cost or pricing data and shall certify,

using the certificate set forth in paragraph (b) above, that to

the best of his knowledge and belief such cost or pricing data

are accurate, complete and current as of a date prior to and as

close as practicable to the date of agreement of the price adjust-
ment.

(e)

(f)

The Vendor agrees to insert paragraph (c), without change, and

the substance of paragraphs (a), (b), (d) and (e) of this clause in

each subcontract hereunder in excess of $100,0003 and in each sub-

contract of $100,000 or less at the time of making a change of

modification thereto in excess of $1003000.

W_lenever the Vendor was required to furnish a certificate of current

cost or pricing data, either during negotiation of this purchase

order or pursuant to the provisions of this clause, or whenever a

lower-tier subcontractor hereunder was required to furnish such a

certificate pursuant to the provisions of this clause or of a clause

in any subcontract hereunder and the Contracting Officer determines

that the price of the prime contract, including any profit or fee,

or that any price adjustment negotiated for any change or mofification

to the prime contract, has been increased by any significant sums

because Vendor's cost or pricing data was inaccurate or incom-

plete or was not current as of the date set forth in the certificate

applicable to such data and such price or price adjustment shall be

reduced accordingly and the prime contract shall be modified in

writing to reflect such reduction then in the event of any such re-

duction in the prime contract, the purchase order price, including

any profit or fee shall be reduced in an amount to reflect the above

reduction, exclusive of any Grumman fee contained in such reduction,

and the purchase order shall be modified in writing accordingly.
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ARTICLE 23 - LIMITATION ON WITHHOLDING OF PAYMENTS

If more than one clause or schedule provision of this purchase order

authorizes the temporary withholding of amounts otherwise payable to the

Vendor for supplies delivered or services performed, the total of the

amounts so withheld at any one time shall not exceed the greatest amount

which may be withheld under any one such clause or schedule provision at

that time; provided_ that this limitation shall not apply to --

(i) Withholding pursuant to any clause relating to wages or

hours of employees;

(2) Withholding not specifically provided for by this purchase

order; and

(3) The recovery of overpayments.

ARTICLE 24 - LAW GOVERNING

This purchase order shall be governed by and construed according

to the laws of the Sate of New York.

ARTICLE 25 - REPORT ON NASA SUBCONTRACTS (SEPTEMBER 2 1962)

(a) The Vendor agrees to submit information on NASA Form 667 to the

National Aeronautics and Space Administration (Attention: Code BRP),

Washington 25, D.C., substantially as follows with respect to each

subcontract or modification thereof exceeding $10,000 as soon as

possible after execution thereof:

(i) The name and address of the prime contractor (Grtumnan) and the

NASA prime contract number (NAS-9-1100).

(ii) The name and address of the subcontractor (Vendor).

(iii) Whether the subcontractor is a large or sms_ll business concern.

(iv) A brief description of the subcontract work.

(v) The amount of the subcontract.

(vi) The principal location where the subcontract work is to be

performed_ if known.

The term "subcontract" as used herein means procurement in excess of

$iO,000 by the Vendor of articles_ materials, or services entering into

the performance of this contract_ except purchases_ regardless of

amount_ of stock items, materials_ or services which cannot be speci-

fically identified with this contract."
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ARTICLE 26 - SUMMARY

[%%e terms and conditions of this purchase order set forth the

entire agreement between the parties hereto and supersede all communi-

cations_ representations or agreements_ whether oral or written_ between

the parties hereto with respect to the subject matter hereof; and no

agreement or understanding varying or extending the terms and conditions

of this purchase order will be binding unless in writing and signed by

Grumman's Manager of Procurement. No conditions stated by Vendor in

accepting this purchase order shall be binding upon Grumman if in conflict

with 3 inconsistent with_ or in addition to the terms and conditions con-

tained herein unless expressly accepted in writing signed by Grumman's

Manager of Procurement. _he remedies herein reserved shall be in addition

to a_y further remedies provided in law or equity.
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FOR

LUNAR EXCURSION MODULE

LVR- 390-2 29 April 1963

SECTION G - INSTRUCTIONS FOR PREPARATION OF PROPOSAL

Presented herein are specific instructions for preparation

of your proposal. Deviations from these requirements could

be considered as a non-responsive proposal.
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PREFACE

GENERAL QUOTATION IIEQUIREMENTS

i.

1

.

o

5.

The proposal will be evaluated on the basis of its

technical, management and cost merits after a complete

review of all aspects of each category. The proposal

evaluation factors shall include, but not be limited to

the following:

(a) Acceptability of proposed technical design and

possibility of common usage.

(b) Acceptability of the proposed test programs and

reliability effort.

(c) Performance on current and/or previous contracts.

(d) Conformance to the quotation requirements of this

Invitation to Quote.

(e) General competence and organizational structure

for the proposed effort.

(f) Availability of qualified manpower and facilities.

The Terms and Conditions (Section F) forwarded with this

Invitation to Quote, shall be the Conditions of Purchase

should you be successful in receiving a purchase order.

Unnecessary elaborate brochures and other presentations

beyond that sufficient to present a complete and effec-

tive proposal are not desired and may be construed as

an indication of the Vendor's lack of cost consciousness.

Quotation is to remain firm for a period of 180 days.

Vendor shall provide twenty (20) copies each of the Summary,

Technical and Management proposals. Ten copies of the Cost

proposal are required. All proposals shall be submitted under

separate covers, addressed to Quotation Control Unit, Plant 24.

O
LSM
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e

.

.

o

The closing date on this invitation to Quote is to be

strictly observed, in accord_uce -_ith ASPR 3-804 pro-

posals received at the Gr_mman Quotation Control Room

after the close of business on the date set for receipt

thereof will not be considered_mless:

(a)

(b)

They are received before award is made9 and

They are sent by registered mail or by certified

mail for which an official post office stamp on the

original receipt for certified mail has been ob-

tained or by telegraph; arid

(c) It is determined that late receipt was due solely

to either:

(1) Delay in the mails or delay by the telegraph

comp_uy for -Jnich the Vendor was not respon-

sible or

(2) Mishandling by Grtunm_u after receipt at the

Grun_an Quotation Control Room.

(d) Telegraphic quotations are not considered as

satisfactory criteria for submitting a quotation.

In the event an estaolished closing date has ex-

pired, the Vendor must submit a formal q_otation

even though he has previously submitted a Tele-

graphic Quotation.

G_anhereby notifies all Vendors of the possibility

that an award may be made without a discussion with the

Vendors. The proposals should be submitted initially

on the most favorable terms from a price, technical and

management standpoint which the Vendor can submit to

Grurmuan.

In your Quotation_ state whether you have filed, or will

within 60 days after issuance of a Purchase Order file

the Compliance Report (Form 40) called for in Section 302

of Executive Order No. 10925.

In the event you receive more th_ one (i) invitation to

Quote for LEM equipment you shall submit independent pro-

posals. Any cost savings to be realized by combined pro-

curement shall be submitted as a separate proposal.
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lO.

ll.

12.

13.

4.

15.

The vendor's proposal shall contain a statement declar-

ing the vendor's status as small or large business as
defined in ASPE.

Your proposal must state the intended place of contract

performance, including Division, Department, etc., with

appropriate address and names of responsible officials.

In the event the administration of any resultant purchase

order will be different than the place of performance,

such information shall be clearly defined. In any event

the name and address of the party responsible for all

contract communications with your company must be stated.

Upon notification from the Subcontracts Administrator,

submit one (1) copy of "Certificate of Current Pricing

Data": Submittal will be requested prior to final

negotiation and/or release of any Purchase Order.

In the event you are unsuccessful, or decline to bid in

this competition, you are required to return to Grumman

Aircraft Engineering Corporation, Attention: Purchasing

Department, Quotation Control Unit, Plant 24, properly

protected in accordance with Department of Defense

Security Regulations, all classified matter received under

this Invitation to Quote.

Any inquiries or exceptions to the entire Vendor Requirements

(Section A through G) are to be submitted, in_iting, with the

cost proposal. They will not be accepted after the proposal has

been submitted.

The vendor is requested to consider the use of previously

developed equipment and/or systems to the extent technically

feasible. Any such proposed utilization should be clearly

identified in developing the "make" or "buy" program structure.

In addition, the _ndor shall clearly indicate in the cost pro-

posal the advantages obtained by considering as a minimum the

following items:

(a) Schedule

(b) Tooling Costs

(c) Special Test Equipment

(d) Facilities

(e) Reliability

(f) Ultimate Unit Cost Advantage

O
LI=M
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VOLUME i

SU_MARY PROPOSAl,

lo

i.i

i .i .i

1.2

GENERAL

The intent of this voi_me is to present in a few pages a

summary for management type review of the program pro-

posed. The summary vol_ae should include no information

that has not already been presented in more detail in

the subsequent technical, business management, or cost

estimate and cost control proposals. This volttme shall

be limited to twenty-five (25) 8.5 x ii inch equivalent

pages using 12 point elite type.

Technical Approach S_ryo - This section should in

essence be the technical approach summary paragraph pre-

sented in the technical proposal, Vol_ime Ii_ paragraph
2.1.

This portion of the s_m_ry report should include but not

be limited to:

(a) Program schedule

(b) Test plan summary

(c) Configuration layout

(d) Schematic and/or functional block diagram

(e) Performance s_ary table and/or curves

(f) Specific technical experience in the area of research,

development and production of similar equipment that

the vendor feels makes him the most suited for this

program.

Business Manasement Summary. - This section should include

as a minimum (a) table of the vendor's past experience and

performance, (b) organization chart(s) as specifically

pertaining to this program in addition to the corporate

organization relationship_ (c) summary of the facilities

that are required for this program and how they will be

provided, (d) total manpower available showing that required

specifically for this program, (f) the type of cost control

program he envisions necessary for this program, (g) make-

or-buy structure anticipated°
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S_Y PROPOSAL (Continued)

1.3 Vendor Deviations. - This section should list in

summarized form all deviations the vendor has taken

in preparation of his proposal. The detail dis-

cussion of these deviations is to be presented in
Volume II.
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VOLUME II

TECHNICAL PROPOSAL

D

2.1

2.2

GENERAL

The technics_l proposal represents the information

required to evaluate the excellence of the vendors

technical staff, technical and manufact_ring facilities,

and proposed solution to the technical design_ manufacturing,

and operatioi_l problems as defined here to support the

development of the Fuel Cell Assembly. This volume shall

be limited to one-hundred fifty (150) 8.5 x ll inch equivalent

pages using 12 point elite type.

Technical Approach. - This subsection shall present a brief

description of the vendors technical approach.

Technical Discussion. - The technical discussion shall be in

sufficient detail to demonstrate both the vendors understanding

of the problems and the engineering, manufacturing, and

operational skills. The vendor shall specifically discuss

state-of-the-art of the Fuel Cell Assembly proposed, the re-

search and development programs required, and their adaptness

to orderly technical growth and improvement. The material

presented in this technical discussion shall be prepared in

such a manner that it can be evaluated separately from the

business management proposal and the cost proposal. It shall

be complete within itself and r_qulre no reference to other

documents. In addition, the technical discussion should

consist of but not be limited to the following:

(a) Problems associated with LEMFuel Cell Assembly require-

ments and approach to be taken to solve them.

(b) Proposed Fuel Cell Assembly Configuration.

(c) Weight and Balance Summary as specified in 2.3.

(d) Proposed Test Program to develop the Fuel Cell Assembly

through Qualification° This test program should be

described in general terms for the total program of

development and qualification. This should be followed

by separate detail discussions of the development and

the qualification test programs. Include a schedule,

tests to be accomplished, and the quantities of hardware

required to complete the program.
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TECHNICAL PROPOSAL (Continued)

2.2

2.3

(e)

(f)

Proposed Fuel Cell Assembly Program Schedule. The

program schedule shall include the program milestones

and events of Table G-1 and the delivery requirements

of Section B. The dates presented in Table G-1 shall

be used as a guide line for the overall schedule.

Include a complete list of all technical deviations

taken by the vendor in preparation of his proposal.

The vendor shall make specific reference to the para-

graph(s) taken exception to in the Design Control

Specification LSP-390-2.

(g) Addition information requested in 2.4.

Weight and Balance ReQuirements for Proposals. -

(a) Weight is a critical factor and will be an important

criteria in selecting a subcontractor.

(b) A detail weight breakdown in sufficient substantiative

data to permit evaluation by Grunm_n, must be submitted

with each bid.

(c)

(d)

Upon selection of a subcontractor the bid weight or an

agreed upon modification thereto shall become the

specification maximum weight.

The vendor shall submit a brief outline of the weight

control procedures and weight control personnel.

also be included.

(e) The vendor shall submit physical data tabulations_ which

will include the following information, in addition to

item (b) above.

PHYSICAL DATA TABLE

Item Weight Volume Dimensions Quantity

(ibs) (ih3) Dia. L H W

Subassembly
Total

Assembly Total

-- i._ (:. ikl T i A i _ll
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rl-r_'.:$1kT'1"r'_AT.......... PROPOSAL (Continued)

TABLE G-!

PROGPJLM MILESTOneS A_hTDEVENTS

io

2.

3.
4.

5.
6.
7.
8.

9.
i0.

ii.

12.

13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

Submit Preliminary Design

Submit Prelinary Test and Development Plan

Deliver Soft Mocku_

Deliver Hard Moc½_p

Define GSE Requirements - i October 1963

Deliver Thermal Mockap

Deliver Experimental Model

Deliver Development Model

Start Assembly Qualifica_;ion Tests

Complete Prelirm_ry Failure Analysis

Complete Performance Profile Tests

Deliver First Prototype Model

Complete First Reliability Estimate

Complete Component Qu,_ification Tests

Configuration Freeze - i June 1964

Complete Final Design - i November 1964

Deliver Last Prototype Model

Complete Assembly 9_:alification Tests - i January 1965

Release Final Failure Mode Ar_alysis

Release Final Reliability Report

Deliver First Production Model (Ground Test)

Deliver Last Production Model (Ground Test)

Deliver First Production Model (Flight Test)

Deliver Last Production Nodel (Flight Test)

Final Report

- - - , ._,_..,v It.'.--



Ilk/H ...... [ _.-__.

/

LVR-390-2

2.4

2.4.1

TECHNICAL PROPOSAL (Continued)

G-9

Additional Information. - The vendor shall provide the

information requested in the following paragraphs:

Recommendations on the Design Specification. - The vendor

shall provide the information necessary to complete the

Design Specification. The list of specific information

required shall include but not be limited to the following

items:

Source of

Requirements

Paragraph 3.2.2

Inforn_tion Required

FCA Weight

Paragraph 3.3.2.1 Transient voltage rise

time of FCA

Paragraph 3.3.7 Purging pressure interval,

flow rate, and temperature

Paragraph 3.3.7.1 Oxygen purge rate, hydrogen

purge rate, and nitrogen

purge rate

Paragraph 3.4.1.1 Operating temperature range

Paragraph 3.4.5.5.1 Critical over-temperature

limit (manual)

Paragraph 3- 4.5.5.2 Critical over-temperature

li_t (auto)

Figure 3 51_olcnlomeL1-ic hj_- uS_

consumption rate

Figure 4 Total hydrogen consumption

rate (consumption purge and

vent)

Figure 5 Stoichiometric oxygen consump-

tion rate

Figure 6 Total oxygen consumption rate

(consumption and purge)
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2.4.2

TECHNICAL PROPOSAL (Continued)

LVR-390-2

Fuel Cell Technology. -

(a) What occurs physic_lly arid chemically at the reaction

sites?

(b)

(c)

What are the r_action mechanisms?

(d)

(e)

(f)

What are the eTaiiibri_am equations and corresponding

equilibrium reactions_ for both chemic_l reactions

_ energ_ tz_nsfer?

Furnish enlarged view of reactant sites.

What are the effects on:

(1)

(2)

(3)

Reaction efficiency

Polarization curve

Fuel cell components; i.e. electrolyte, electrode,

catalyst, seals, when each of the following para-

meters are varied:

(a) Operating temperature

(b) Reactant inlet pressure

(c) P between reactants and electrolyte (if

applicable)

(d) Reactant inlet temperature

(e) P between hydrogen and oxygen (if

applicable)

(f) P between oxygen and product water (if

applicable)

What are the nominal design limits for the parameters

(a) through (f) noted in 2.4.2(e) and the effect of

operating beyond these limits. Explain criteria for

selecting these limits.

(g) Explain effects of leaving fuel cell on open circuit.

_""_"'_-- II If "_ - " - _- " -:- ;_ '_
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2.4.3

2.4.4

2.4.5

2.4.6

2.4.7

G-II

TECHNICAL PROPOSAL (Continued)

Power Growth. -

(a) Present overload capabilities of assembly and indicate

design changes required in the proposed fuel cell

assembly if the maximum power levels grows 25 and 50

percent.

Zero-50_eration. -

(a) Describe "zero-g" testing experience on the fuel

cell assembly proposed or on similar fuel cell designs.

(b) Explain future test program in this critical area.

Radiation Effects. - Describe effects of radiation environ-

ment as noted in LSP-390-2, paragraph 3.2.8.1.2 on the FCA

and its components. Describe experimental work in this

area.

Safety Requirements. -

(a) Furnish failure effects analysis.

(b) Furnish safety analysis which describes how the pro-

posed fuel cell design limits fires and/or explosions

after a component failure allow the combination of

hydrogen and oxygen.

(c) Describe experimental and development test failures

i.e. fires, burnouts, etc.

k_2
.... __ _-_l_ _b_ _i_n approach to limit or

prevent hydrogen bubbling into the product water loop

when the membrane fails. Explain.

(e) Describe a test program to verify the safety characteristics

of the FCA to preclude fires and explosions.

FCA Weights. - Furnish weight of Fuel Cell Assemblies capable

of maintaining voltage regulation (29 _ 2 v dc) over the

following power ranges.

(a) 350 watts to 900 watts (ns.ximumrated power)

(b) 350 watts to 1125 watts

(c) 350 watts to 1350 watts

_?- ---,_c___.__,,.._
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2.4.8

2.4.9

TECHNICAL PROPOSAL (Continued)

LVR-390-2

Thermal Data. -

(a) Furnish following data:

(i) Heat rejected to glycol cooling system in BTU

for each mission phase.

(2) Maximum and minimum glycol inlet temperature

required as a function of power output or

mission phase°

(3) Cryogenic fuel minimum and maximum inlet tempera-

tures required as a function of power output or

mission phase°

(4) Water recovered and temperature and pressure of

water as a function of mission phase (or power

output)

(5) Actual pressure drop of the glycol through the

fuel cell as a function of function of flow.

(6) A curve of watt-hours/reactant BTU (stoichiometric

consumption) vs power in watts.

Reactant Re_lirements. -

(a) Furnish the flow rates in tabular form, for both two

and three FCA's load sharing, for each phase as shown

in the power profile, Figure G-I.

(i) Hydrogen flow rates in pph

(a) Cons_o_mption (stoichiometric)

(b) Purge

(c) Vent (if required)

(d) Total of above

(2) Oxygen flow rates in pph

(a) Consumption (stoichiometric )

(b) Purge

(c) Total of above

',_..._,,..'..4 .:- : ......... ._ ----,.-
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TECHNICAL PROPOSAL (Continued)

G-13

(b) Furnish curves of hydrogen and oxygen flow rates

(consumption, purge, vent and total) versus power

output for one FCA as a function of inlet temperature.

Furnish the information from 5% to 150% rated power.

(c) Furnish curves of purge quantities versus reactant

purities ranging from 0.99 to 0.99995.

(d) Furnish curves of purge time and time intervals between

required purges versus reactant purity.

(e) What reactant diluents and contaminants are most

harmful. Explain.

(f) Define oxygen and _ly_ ugen ...._.......'_-_r^ _o+,i_ requirements

at the FCA interface.

(g) Completely define inlet transient reactant flow and

pressure requirements with application of any step

electrical load defined in load profile, Figure G-I.

Define in terms of flow and pressure versus time.

Completely define inlet transient reactant flow and

pressure requirement during initiation of and during

purging operation. Define in terms of flow and pressure

versus time.

(i) Define effect on fuel cell output of operating reactant

inlet at pressures down to 0 psia in increments of i0

psi from minimum normal operating pressure defined in
_ L _ -.-4 _ _ ), O

(J) Define effect on fuel cell output of operating at

reactant inlet temperatures from minimum normal

operating to fluid cryogenic temperatures in incre-

ments of 25°F in sequence as follows:

(i) 02 normal temperature; H2 reducing.

(2) H2 normal temperatures; 02 reducing.

(3) 02 reducing; H 2 reducing.

(k) Define length of time unit will operate if coolant

flow is removed.

,,--- .... ..... _hlTt _'
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TECF/_ICAL PROPOSAL (Continued)

2.4.10

2.4.11

(i) Describe ability of fuel cell assembly design to

accept maximum pressure as defined in LSP-390-2,

paragraphs 3.3o4ol and 3°3.4.2 if the pressure

regulators fail in an open position.

(m) If heating element subassemblies are required,

furnish the following information:

(i) Furnish reactant consumption rates for one

FCA supplying all electrical power for phases

i, 2, 3, 4, 5, 7 and 8, as shown in Figure G-I.

Two FCA's will be on standby and will be

drawing electrical power reqaired for maintenance

of temperature.

(2) Furnish the reactant consumption rates for

three FCA's supplying the electrical power

for phases i, 2, 3, 4, 5, 7 and 8 as shown

in Figure G-I.

Reactant Consumption Rates. - Furnish reactant consumption

rates as a function of power level for the three FCA

configurations noted in 2°4.7. Extend the curve to cover

a power range will be from 5% to 150% of maximum rated

power.

Electrical Characteristics. - Information requested below

shall be furnished for both two and three FCA's operating.

Figure G-I will be the basis for all furnished data.

When two FCA units are operating, assume that all power

above 1800 watts will be furnished by a battery.

(a) Power vs voltage (up to 150% rated power).

(b) Current density vs voltage.

(c) Indicate design criteria for establishing the

maximum current density°

(d) Transient Characteristics:

(1) Current vs time for all power changes as shown

in Figure G-I.

(2) Current vs time for application of short circuit,

when the FCA is operating at the following power

levels°

!.'_- ....... .'.L
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TECHNICAL PROPOSAL (Continued)

2.4.11

2.4.12

2.4.13

2.4.14

2.4.15

2.4.16

(d) (2) (a) Open circuit

(b) 251 watts

(c) 1029 watts

(d) 1800 watts

(3) Voltage vs time for all power changes as shown

in Figure G-I.

(4) Voltage vs time for removal of following loads

leaving the Fuel Cell Assemblies open circuited.

(a) Short circuit

(b) 1800 watts

(c) 1029 watts

(d) 251 watts

Furnish curves (voltage vs time) if one FCA is operating

at a 350 watt level and it is subjected to the maximum

load indicated in Figure G-I for 5 seconds.

Furnish curves (voltage vs time) if one FCA is operating

at a 900 watt level and it is subjected to the maximum

load indicated in Figare G-I for 5 seconds.

Steady State_ Maximum Power. - Furnish information on the

maximum power that the FCA can deliver in a steady state
condition.

Short Circuit Tests. - Furnish information on short circuit

tests run on the FCA. Indicate length of time short circuit

tests were run and results of test. Describe an permanent

damage to the FCA as a res1_It of short circuit tests. What

corrective action was necessary to repair damage caused by
short circuit test?

Spike Loads. - The spike loads can originate from solenoid

valves. An integral number of solenoid valves may operate

simultaneously. The characteristics of a solenoid valve are

listed below.

g-_ .... _ fLIT, A
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2.4.16

2.4.16.1

2.4.16.2

2.4.17

2.4.18

TECHNICAL PROPOSAL (Continued)

(a) Resistance

(b) Inductance

(c) Current at which

poppet starts to

move

LVR-390-2

14.1 ohms

29 millihe_ys (closed)

25 millihenrys (open)

io00 amps at 30 volts dc

0_96 amps at 24 volts dc

(d) Number of turns

(e) Coefficient of coupling

(f) Coil current

(g) Nominal response

59O

0.81 @ !00 cps

2.0 amps maximum@ 28 v

Full opening from signal 0.010 seconds

Full closing from signal 0.005 seconds

Spike Load Capability° - Furnish information on the FCA

performance (e.g. voltage vs time, current vs time, etc).

if the power loads shown in Figure G-2 are added to the

power loads of Figure G-1. Furnish the above information

for two FCA operating and for three FCA operating.

Auxiliary Power Source. - If the FCA configurations of

2.4.16.1 are not capable of maintaining the required

voltage regulation when subjected to the spike loads,

indicate what auxiliary power source will be necessary

to meet the requirements° Indicate method in which

energy from auxiliary power source will be utilized.

Alternate Control Method. - As an alternate to the ESS

requirements specified in LSP-390-2, furnish information

on an electrical and purge control concept utilizing

minimum automatic controls with maximum manual operation

where applicable.

Electrical Power Utilization Analysis. - Complete form
*LSK-390-1027 for those control components of the FCA that

will require power (i.e.: parasitic power) for control of

the FCA such as valves, heaters, ESS, etc.).

*See Section E.
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TECHNICAL PROPOSAL (Continued)

G-17

2.4.19 Operational Data. -

(a) Define by-products of operation in terms of those to

be collected and those to be disposed of. Include

temperatures, flows, pressures.

(b) Describe operating sequences for starting, standby, and

shutdown including any special problems in operation to

avoid damage to the Fuel Cell Assembly. Restart from

standby should also be described.

(c) Present complete information on operating pressures,

temperatures, and flow in all parts of assembly.

(d) Describe a_v form_ of external service needed from

vehicle for operation of package.

(e) Describe effect of constant acceleration loads in all

directions on any liquids in the FCA. At what accelera-

tions will any liquid leave its containment.

...... "'--'At
v
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VOLT/ME Iii

PROGPAH# MAIg-AGEMENT PROPOSAL

.

3.1

3.1.1

3.1.2

3.1.3

3.1.4

GENERAL

The information requested by the s-dbsequent para-

graphs -will be used to evaluate your management

capability for performing the development of the

equipment specified herein as part of the Lunar

Excursion Module development. In addition, this

information will be used to determine whether you

have the required resources at your disposal° This

volume shall be limited to fifty (50) 8.5 x ii inch

equivalent pages using 12 point elite type.

Past Experience and Performance. - Identify those

programs which have been accomplished by the divi-

sion or plant to which this work will be assigned

and which you feel provides a specific background

and capability to assure successful performance of

the effort which you are proposing.

Define the function performed within the division or

plant on the experience cited (i.e., Program Manage-

ment, Associate Contractor, Feasibility Study, Sub-

system Manager_ Component Design, Manufacturing,

etc.).

Discuss the technical complexities, urgency of

schedule, scope of test programs required, and

particular problems involved in controlling and

accomplishing these past development programs.

Indicate any pertinent experience -which has been

gained elsewhere in your Company and describe how

it would be uti].ized on this project. Y_r discus-

sion should be l_nited to development programs which

have specific applicability as to the scope and type

of effort involved in this instance.

Appraise your own performance on these programs in

the following areas:

(a) Accomplishment of technical Objectives, inclu-

ding quality

(b) Control of cost

(c) Adherence to schedule requirements
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3.1.4

3.1.5

3.2.2

(Continued)

Use the summaryformat of Table I to list the con-
tracts involved in the program cited above.

Onall cost-type contracts or subcontracts for over
$100_000which your plant or division has had in the
past three years give the following data:

(a) Your originally proposed cost.

(b) Negotiated cost in the original definitive
contract.

(c) Final (or current) negotiated fee-bearing cost.

(d) Actual cost (and current estimate at completion
if not yet complete)

(e) Original contractual schedule and actual

delivery or completion dates o_ the qualified

prototype and the first deliverable item.

(f) The procuring agency or company, the name of

the Contracting Officer or B1/yer_ and the con-
tract or subcontract number.

(g) The type of work covered.

Organization and Personnel. -

Furnish a chart of your corporate organization as it

currently is operating. Furnish a chart of your

contemplated organization for this project and

explain how it will work.

_Discuss the proposed relationship to be maintained

between your organizalion and subcontractor(s). Des-

cribe techniques for maintaining program coordination.

Describe techniques to be employed in your organization

for quick reaction solution to development problems

that arise during the testing phase of the program.
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3.2.3

3.2.4

3.3

3.3.1

Place on the orgs_cization chart the names of key

personnel _ho will manage the project work. Using

Exhibit 3 the vendor is requested to give a resume of

the most senior personnel assigned full-time to the

positions or areas listed below. Personnel super-

vising several areas or systems or a single area for

several projects should not be listed.*

Program Manager

Assistant Program Manager

Material Manager

Con_ra_s Manager

_lality Control Manufacturing Manager

Senior Technical Engineer

Assistant Senior Technical Engineer

*Indicate the rol these individuals played in

preparation of this proposal.

Discuss the scope of authority to be given the

official designated to manage the project work. The

contract may contain a clause giving Grumman the

right to approve the selection or continued assign-

ment of key personnel to this development effort.

Facility Capability. Describe the activities or

programs presently being performed by the division or

plant to which this work will be assigned and explain
how LEM work would be accommodated. List any future

program which this division is committed to handle.

Describe and graphically present workload by depart-

ments or skills and anticipated sales and the impact

of these programs if awarded. Your should consider all

of the pertinent aspects involved, i.e., technical

manpower requirements_ program capacity, etc.

Identif_ _ the current research, testing and manufac-

turing facilities that will be used for this project.

Specifically indicate the ownership of these
facilities and their availability for this project.
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3.3.2

3.3.3

3.3.4

If no Government-ownedfacilities are to be used in
the performance of the work quoted on herein_ your
quotation must include this statement:

"No Government-ownedfacilities will be used in per-
formance of the work covered by this quotation."

If the use of Government-ownedfacilities is contem-
plated_ you must submit dual prices_ and other
information_ as follows:

(a) Unit price_ without rental charge.

(b) Unit price including rental charge (stated
separately) computedaccording to the terms of
the Use Agreement or Contract under which the
Government-ownedfacilities were furnished to
you.

(c)

(d)

(e)

The number of your Prime Facilities Contract/

Use Agreement and its expiration date.

Name and address of the Contracting Officer

administering your Facilities Contract/Use

Agreement.

The conditions under which the Government-owned

facilities may be used on a rent-free basis in

the performance of the proposed purchase order_

as set forth in your current Use Agreement and

whether or not you could perform the work in

the event use of such facilities is denied.

Identify and describe the additional facilities in-

cluding machinery_ equipment_ special test equipment

to be acquired for the project. Indicate how these

facilities will be provided° Key this list to the

cost information requested in Section A. Special

test equipment list should be "keyed" also to the

specific test area where it is intended to be used.

Discuss time phasing in relation to the Grumman

schedule and particularly indicate any pacing or cri-

tical schedule items. Show graphically (plus photos)

the test facilities to be used.

O
LEM
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3.3.5

3.4

3.4.1

Discuss the need for plant alteration or rearrange-

ment and modification of tooling_ gauges and test

equipment. Discuss time phasing in relation to the

program schedule.

Make-or-Buy Plan. - Indicate your ar±ticipated make-

or-buy st_acture. Explain the basis on which it was

developed and how you will provide for total system

engineering integration. For those items you

proposed to make_ specify the division and location

within your company. Particularly_ identi_y the

major components or part you _r'±libuy. Proposed

subcontractors will be shown_ however_ each of the

major elements of the make-or-buy structure will

be subject to technical and administrative review

and approval of Grurmman prior to commencement ofany

work.

You are requested to consider the use of previously

developed equipment and systems to the extent

technically feasible° _uy such proposed utilization

should be identified in developing your make-or-buy

program°
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EXHIBIT 2

KEY- PERSONNEL REST/ME

NAME:

PROPOSED ASSIGNMENT:

AGE:

PRESENT ASSIGNMENT: (Company & division, time on job, type of responsibilities. )

PREVIOUS ASSIGNMENT: (Company & division, time on job, type of responsibilities.)

PREVIOUS ASSIGNMENT: (Company & division_ time on job, type of responsibilities. )

OTHER SIGNIFICANT EXPERIENCE: (Company & division, time on job, type of

responsibilities. )

EDUCATION: (degrees, major fields of study)

REMAP_:



VOLUME IV

COST PROPOSAL

.

4.1

4.2

4.2.1

General - Your proposal shall be prepared on the basis of

the program schedule and hardware deliveries presented in

Section B, in accordance with the requirements of Section

C and the referenced Design Control Specification.

Summary - The vendor proposal shall contain, as a minimum

the following summary information:

(a) A detail work statement reflecting the specific

vendor interpretation(s) of the Gr'_m_nan tasks

described in Section C.

(b) A summary of the total labor required in man-

months for each item in Section A for the labor

categories of Engineering, Manufacturing, Tooling,

(c) A summary of the total hardware required by

components as defined in Section C, paragraph i.i

for each applicable item of Section A.

(d) A summary Form 533 modified for the total program

per the instructions presented in Exhibit A.

(e) A total program cumulative cost curve is required.

(f) The total manhours to be proposed on Form 533

modified should be presented on a direct manpower

curve by the five categories of labor (Engineering,

etc.) Also required, a budgeted manpower sunmmary

curve, direct and indirect, for each of the five labor

categories.

Detailed Cost Substantiation - The vendor shall present

for each of the major items summarized in Section A, a

form 533 modified per the instructions presented in

Exhibit A. In addition to this form, the following sup-

porting data (as a minimum) is required as outlined in

the following paragraphs.

Task Description/Direct Cost Estimate Form 533A - A

separate description will be completed for each sub-item

or task (reference Section C). Each estimated category

of labor, Engineering, Manufacturing, etc. associated with

each sub-item or task described, should be spready over the

performance period.

O
LIEM
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COST PROPOSAL (Continued)

4.2.2

4.2.3

K

4.4

4.4.1

4.4.2

4.4.3

4.5

41.6

4.7

Labor/Rate Breakdo'wu_ Form 533B - A detailed labor category
breakdown substanliating the actual labor mix shall be pre-

sented as indicated by Form 533B.

Hardware Cost Breakdown_ Fo_1 533C - A detailed cost break-

down for each component will be presented per Form 533C. The

cost buildup by elements relating to the 533 modified is to

be interpreted as labor (Engineering, Manufacturing, Quality

Control, etc._ as applicable) and material cost.

Bill of _terial - A completed system Bill of iCmteriai is de-

fined as best available knowledge of subassemblies_ parts and

raw material _hich made up the particular unit. Indicate the

basis for the proposed costs (best estimates_ vendor quotations_

standard part prices, historical purchase orders, etc.). List

unit quantity and cost_ and extended quantity and cost.

Rate Approval Support - The vendor shall furnish the name,

address and telephone number of the cognizant audit agency.

If proposed direct labor_ overhead, G and A; and other indirect

rates have cognizant audit approval give approval document

title_ number_ signing authority, and date.

In either case (government approval or not) the proposed and/or

projected labor, overhead_ G and A, and other indirect rate

schedules and pools, current and historical, should be avail-

able for f_rther Grtumman review and discussion.

Indicate the basis a_id method for all projected direct and in-

direct rates.

Supportin_ Documentation - The vendor is required to maintain

all formal and informal documentation supporting this proposal,

as an evaluation may be made to review and validity of various

cost elements prior to any possible contract award.

Toolin_ and Special Test Equipment - The vendor is required to

support all tooling and special test equipment costs by a de-

tail list. The format of this supporting data should in general

follow the format of Form 533C.

Proposal Deviations - A complete list of all vendor requirement

deviations taken by the vendor in preparation of his proposal

are to be presented in this volume. Specific reference to the

effected paragraph(s).
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EXHIBIT A

COST PACKAGE INSTRUCTIONS

A. Form 533 Modified

io Form 533 Modified shall be completed in its entirety for

only the total program (cost element projection). For

the major items (Section A) only the manhours (reference

numbers lO thru 50); total cost (reference number 80);

total price (reference number lO0); and commitments

(balance outstanding and liability if terminated) need

be spread over the "cost projected" columns. Also, the

"total cost at completion" col_n must be completed

for each of the major items.

2. For Cost Proposals, ignore the first two columns, "cost in-

curred", and complete the "cost projected" portion.

So

o

For -"_^^-_-_^_ _+ _+_ co._@lete +_ _o "cost

incurred" columns and the "cost projected" columns starting

with the current quarter of the government fiscal year.

Show the quarterly breakdown for the balance of the

current fiscal year and the two following fiscal years,

the balance to complete, if any, and the total cost at

completion. The form is to be submitted monthly so as

to reach Grumman by the 5th day of the calendar month,

sho_ring cost incurred through the prior month and an up-

to-date projection showing the current realistic total

cost at completion. Monthly "cost incurred" may be an

estimate based on incomplete accounting data to the

extent necessary to meet the submission date; any

resulting discrepancies will be corrected as necessary

the following month.

Direct Labor - Show Direct Labor (reference number 10-50) in

average number of Direct Mamhours during the monthly report

period or projected per quarter, including "job shopper"

labor. To the extent possible show all direct labor in

one of the five indicated categories (Engineering, Tooling,

Manufacturing, Quality Control and Test). Companies

which subdivide labor into more categories should combine

them as logically as possible into the five major categories.

5. Direct Labor Dollars - Show Direct Labor Dollars resulting from

the application of Direct Labor Rates.
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T_ Continued)F_B__ A (

Bo

.

.

.

.

i0.

Ii.

Overhead - Show the appropriate overhead cost (reference

number ii_ !2_ and/or 13) by application of current

projection to direct labor categories_ (reference i0

thru 50).

Outside Cost - Show Cost,-_hJloe subcontracts (including tasks

assigned to other divisions of your company if your

subcontract with Gr_u_nan is a cost-type) at your anticipated

rate of payment to subcontractor. Do not show commitment

value. Also co1_i_te and s_omit a copy of this Form

for each cost-type subcontract.

Show all other costs for Raw Material; Purchased Parts,

Fixed Price Subcontracts, etc. at your anticipated rate

of aggregate expenditure. For Cost Proposals attach

schedule showing details.

Show indirect material factors_ if any, such as overhead,

attrition: etc.

Show the total amount of other direct costs in your accounting

system such as travel, per diem_ consultants_ rentals_

overtime premi_n_ taxes_ etc. Attach a schedule of

explsr_ation.

For cost reporting requirements show Outstanding Commitments

resulting from orders placed but not yet paid. Show the

estimated liability on these commitments in case of

termination as a dollar amount based on some fraction of

the balance of outstanding co_wnitments. NOTE: In case

of incremental funding of a subcontract_ sho_ "Balance

Outstanding: as if the subcontract -_ere fully funded,

"Liability if Terminated"-willreflect the limited

±__ding.

Form 533A Task Description/Direct Cost Estimate

l. For each of the major items the vendor -will submit a Form

533A listing the sub-items and/or tasks under the

"Description" column. The listing should reflect

logically the sub-items and tasks (outline in Section C)

related to each major item.
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EXHIBIT A (Continued)

Co

Do

E.

. The description should be a brief definition of work

performance by labor category, per reference number l0

through 50 of Form 533 modified. The appropriate manhours

for each labor category spread over the time periods

in which the work will be performed.

(NOTE: Specific reference is made to quality labor

classification (Form 533 modified, reference number 40)

related to the individual sub-items. This breakout should

reflect detailed quality functions such as receiving

inspection, vendor control, quality engineering, manufacturing

inspection_ etc.)

3- If a specific sub-item or task is subcontracted_ the

subcontracted cost amount should be spread logically.

Form 533B Labor/Rate Breakdown

Thepurpose of this form is to delinate the Form 533 modified

direct labor categories into the specific categories of labor

and/or cost centers and appropriate rates. It should be

emphasized that the completing of this form should be

consistent with the subcontractor's own designations. The

labor classifications used are arbitrary and were incorporated
as an illustration.

Form 533C Hardware Cost Breakdown

Manhours (by appropriate labor category), material and other

cost elements are to be listed for each of the component types.

This format may be superseded by an equivalent form as long as

the basic requirements are fulfilled.

Form DD 633-2 Cost and Price Analysis Form for Technical

Publications

ADD 633-2 Form should be completed for the support manual

portion of the Documentation item only.



J_

_L.

,'4

_9

II
Le

_X_Z

L_

.e

i

LVlR-390-2

i i i i

ii ii

i i i ill ii i

ii i, i i ii



I

0

I

L ........

,.4

ii

-41'

., i i i
k

n

,j , m,

I| II

..4

C--39

It ill

III i

I I III

I II I

j i ,i , ,, I I I I

,| , ,,

@



G-40 LVR-390-2

_ITA (continued) Item. ,,

I_or/_te Breakdown

performed if
different from
above-oF subcontractor

10.

10.1
i0.2

10.3
I0._. "
i0.5
1o.6
10.7

_Oe

20.i

20.3

_Oe

30.1
30.2
30.3
3o._

40.
_o.].
_o.2

_o.3

6

63

Senior Engineer

Engineer
Senior' DeeiSnel"
Drartenan
Lab _eohn:l.otsn
Others

To011n_
Sonior Desl_tor
Toolmaker A
Others

Manufaeturln8
M_chinlst let Class

Technician
Asecsbler
Others

quality
Inspector A

Quality Engineering
Others

Consultant

Rented or Leased Equipment

(e.g., Computer Time_ etc.)

ALL SUB-CA_RZES ( 10.1,

X_CI4_;_ UNDER T_[E MAJOR CATEGORIES (IO, 20, etc. ) _OWN.

_ 533_

Set-up
Hours Hours

Ite_ Title
RFP or Contract No.

Proposal Expires:
SIc Proposal No.

Date of Proposal

Act time of

performance t"r_...... _ .

10.2, etc. ) SHALL BE VENDOR'S OWN DESIGRATION MR _OSE NORMALLY
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EXHIBIT A (continued) G_

Hardware Cost Breakdown

Bill of Materials

)apany: Phone No.

ere _rk wl •

,rforaed if
.fTerent from

bore-or subcontractor

Desert tlon .
Cost build-up elements relating

Item:

Item Title "
or Contract _o.

ii

Proposal Expires:
S/C Proposal _o.
Date of Proposal .

Actual time of

performance from ..... to

m

Unit Cost

-------

_OTE:

_m 533n

Identify all "connon use hardware.

TOTAL

e
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